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^^gramMBr 6 ts 4ioo§% 




©its 




A 






^IS^^E^UZS^^ 1 T S 2 * 6 ^ 



C 12 P 13/14 
C 12 N 1/20 
15/00 



0 JB* 

.1 * » 153 0 * * 

» ti& fc # v> a l - if /t/ * 5 ^B««ia^ii 

(1) if** * *«£*J*«**cK-*-i- * 

3 ■& . 5 VfitT 1 t K n ff& - tf (Gluta«at« 

dehydrogenase! G D H) «fi?fe^^^xy 
ttrt KQ^t-'tf (Iiocitrato dahydroc «na«« : 

ICDH) ae****/^* < 2 a©»*a 

(2) ^<c< 2a©»J»ac^^^^^ ^ 

y|f tKnyt--tf (ODH) ift <5 ^ * t/ 
^x>«ftKnyt-^ (ICDH) i«(s? 

( 3 ) ^ft<i:*i2aflD»JliaGs*a t f , '»'** 

v»r t Kcyt-^ (odh) as*. V * 



X3-7 =l - y Sttt K?# — *tf (Acoaitate hy- 
dratualAH) & ft * T* ft # » * © « B ft 

(4) il»l:<tl»2a?)93IH(5?^^^?^ 
Vttr t Koyt-l2f (QDH) £ * . V 0 
i>fiftHD^t-^ (ICDH) 
t^^JC>Ki^V* — "t? (Citrata aynthaae: C S ) 

(5) < fc *, 2ao»JH5ft<5^^^A/5 5 
yMftKnyt-* (GDH) a ft * . •< V * 
x vttr t Koyt-.t! (ICDH) ae*, T 
nzy mth'^-f (AH) ae-^fij:^^ 
^vfl*!/v* --tr (cs) a&*T*>*ttttit# 

*3Z«Sff. 

(e) if** 3 >»£*t*:3 »j*saa»^3 y 

l)JH^^«(5)«K3tt«)^^*5vat4»tt3 
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(7) ^A/* 5 y *BJJBI« trig* 

H^ra^u^s^asattny^ffljaaiirSEco 

(Glu ta»a to d&hyd rofanasa : G D H ) iff {g t> 
ir/^V^xvttTtFDyt-i; (iBocitrate 
dehydrocenaio: I CDH) Gs ? fc tr 4> £ < i: 

Vi? x^ftf t K n y - if (I CDH) jfte^ 

«tfW#0*ff«(7)**6**(l l)S(Ktt0L 

3 . xwco&tottnm 

UX*«fc£a**TV*«. ftff 
ffl t J: UXJd^JcL-iTyi/* 5 I/ttfr£KT*«5 

Kjffn6ft-cn*^A'* * > a £ a tt a y * & a 
inxtt. yutry<^^u^A«, a y * n ? 
* U- 9 a** * iM £ n * * * Aaaa** 

ftaa-rsiSKtt, *-»*7*«> l - >r 5 > 



63-214189 (2) 

(9) *flB<fc*2aflD**i4fis*tfflOi/ : fr 5 
Vttv r tKny^--6? (ODH) -< :/ £ 

x^ttrtKoyt-^ (ICOH) Sftfc^fcJ: 
tf73r 7 h»tK3?-^ Uconitata hy- 
dr.laaarAH) ift fi ? * 6 « » » # <D ft B 35 

(7)^kiE<»65L-^;u^ $ 0 aa^r a. 
(xo) < t * 2 a eg »j»ise*#if/t/* 

5VBfkKnyt-^ (GDH) jflfi?. -f y 
n>KftFnyt-^ (ICDH) » e ? « 
itffxVtti'V?-^ (Citrate synthaj«:C 
S) 5t(5?T* S##tt #eO*$HS*(7)j£icK« 
col a vtt<ofija;£fc. 

^»ftHnyt-f (ODH) 4 v 

^x^BtrtKny^--tf f I CDH) iftfc^, 
TaryhatK?*-* (AH) jftfi^jfj:^ 
*xVaf V*-* (CS) a£?-e*a#tf» 
*««H*(7)g(tl2tt^ L, — if )V £t 5 >a <d « 

(12) if^#5yK4Btt3ijjHfi*B^3 

ft*) i«i«ta:k#infti:iK T t 4 , 
■tEBttt a-ja r*fc*t>ic. saarowa^rA'** 

caaae#) * ^ b * * > « £ ^ 

^a3*©#a*w#©r^Dif^K:iftt«:^i-«f 

*trfl!«r* c 1 1 J: y . *a»«^fe©7^- 
L T K ft J* } S» CO 0 JRiSttCO 

* a <i:-r * z * tc * y l - ir ^/ * 5>n«4aa 

££2-tta«*fc2fi#t7i3ivaJ:3Kfcy. ^co 
Btt*aa*afc*>fcSr;u* Svao&^JA&tf 
KW*T**ai»*»fc* □ - iysrjtftyti 
ntso*4. *afl#6i±«ic5r/t/*:s>ttifea 
ttn 'J*fflttWco-a-c*&ay*Ai?x'J^A • 
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> ^ -b 3 5 ( Corynabactarlu» nalaaaacola) 801 ft 

5 5 S*)®?** 3 Vttxfc Ka 
^ ^- — "fef ittfi =^ (««W6 0 - 2 9 2 5 8 4 ) , 

0-8158) , 72-5>htttK 

* («SHg61-l 3 6 0 8 3 ) , 

J-^iSfif (»«« 6 1 - 2 7 9 8 8 8 ) , *5 

iftfc? («■« -6 1-104768) 0* n - x 
•fe 3 ^ f Corvncbaeterlua ■eleaseeela) CO K 9 # 

»jtte^c*;y =» y y * A * ^-tn? 

f CorynebactarluM. aalaaaacola) t^Al/t. & 

a <s* ft** 
j. y L -<ov* * vftfraa-f* - ****** • 

ftp*. *aflKcfc*vu:, ^ 

f - -tf (Glutaaate dahy droiena »a : G D H ) a 45 
citrata dahydrof ana f« : I C DH) & C * * * tt 

»j »K * a l -ir** 



WIHra63-214ia!»(3) 

■cat. cftttKHIrSfttW^^fr'fc: 

^«c<fc*2aja-h«i»aia 

tii, < £ * 5 > ttr t K n y -r - 

-tf (Glutaaata dahydroff anaaa : Q D H ) itfi? ^ 
V 0 X V tt 7 s t K C y :f - M (Iaocitrata de- 
hydrotan.ae: ICDH) 

■ A* ji 5. 3 u^ataaffA^ow^ae^ 

3ftfif<0^.'&, 9 9 5. vttf tK d y - -t? 
* (Glutaaata dahydroianaaa". O D H ) a ft tF & * 
Tt4 V 9 X >ttr t Fnyt-1f (Iaocitrato 
dahydro^anaae: ICDH) £ * * '> * < 

t. 2a«*»a.e? : 'ft at*r'a fi^i^D n a t 

* JS « ic £ "C . iT^* 5 
#T £ft* s a£?£ urtf v> i: tt tt. 

# fit 2 4 y at-tt 3 'J * « • * * ® ^ ;u * * 
>ttrk h'D^t - •£ (Glutaaata dabydrojenaae 
GDH) a^^. -< V ^ xvftr fc K a y^* — ^ 
(laocitrata dahydro tanai* : ICDH) iUfi?. 
TDlyHltK?*-* (Aconitata hydrat- 
aaa:AH) afi*. fii^xytt^f-^ 
'(Citrate »yn tha.a : C S } JftS^^^tf^^ 
*«.«tfi^-Cfct. L - * 
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*nm<»#ji>9 i :/ « £ & ft 3 u * a « » »* w 

^DNAtftlftillSt**. » S » * ill ft ? 

ibv*******-. #r^.tf- *s kpagi, 

^7*5 KpAG3, ^ ^ * 5' K pAGSOa * ft £ 4> ~f 

■en. ***** *n« (x^»Jt7-3ij (e. 

cWichla coll )] * * *V & - *»SHr 
l± W ^ f - 1 y t T • 3 U ( E»chrlchi« coll) K 

S^*MRI»*fcl'"Ct*. JfcKJH»<Z):£DNAft 

#3*. D N A trS^WK^Wr* diUC J: y a 
fli*^* ft D \ 

itS. A £ £ — DN ACDHSIt, - DNA 

* 3 - 

(3) ^?>«DNA«)(j'fi*fl:ic(l)T»tDN 

a w^ft«*a*-tt. umitiiitti^DNAi 

-3<i. "*< ^ 9 — D KAWWSftttt DN Affiii 



HISIBS63-21418HC4; 
* - # k rffi^ts^^ * - t uit 

fcf*.tf, ./<^;i/** a 7* 'J * 

C Bnclllui aubtlUa ) 16& <Q & R ft & & ± t IT, 

att3y*ffl<Bar6»±tu-c. * t T a as c 

tt££ttny*giBtffii#0>GDH&<2^ IC 

DHiae-?-. AHag?at;csafi?6iA-f 

ft^t/DNADffrttfllTfli^lcttliaJli:* 

CD s ^a^atta y *«*.ar wa# * 

w * £ <D#& (r-r-'727?^. - * - 
7'7>J-;fi, i>x -f • > y ^ : ^ U * 
i 5 — £ n — - > ^ 7 h'J- "7 - 

3. 7 ;V . 3 — JU K ^ y i V ^ ,x _ /< _ ^ 7* 
g ^ y - ^ a _ ^ * y 1/ > if ^ — v< - 
^ • 7-< * I 9 8 2 (T. Maniat 1« , E. F.Fri tsch , J. 
Saabroolc :Mo locular Cloninc A Laboratory Man- 
ual, Cold Spin* Harbor Laboratory , Cold Spring 
Harbor M.Y.I 9 8 2 ) ) ft JH ^ 5 £ £ J* "C * € . 
(4) fllft^fttDN A ft&i-KfrAf 

iT,-etiJ8^a-fctfT*a. — «u:t±, -to a* 
& e 7 & ^ a--^^titt^i:tt. # £ t ^ * 

W«itt C D H fStt ft x« i> T v** & . n 

I CDHia(2f . AHae^ftt/CSiais 

^ft^tv-i?*,* p-->^-r**a*Ktt. 

±kLtl±I CDH. AHatfCSfcttfcfcilL 
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oDH^«tnf«**»* l:,i-,lil!H " Jlf 

K,thyl-H , -nitro-«-Bitro.ocu-aidii.e.HTG) 
(Tr.n.po«n)fc**«**»*> ft K V* 

arKafci? g d Haasae** * o 
g^^sse^^a^-tr**- B«rae*#»*a« 

MCDHfttt- AHfttt&tf C S#tt 



JfMW 63-2141&I (6) 

2) -CJBuafcK* **• fi«^DNA<5l»A 

S3* 159^62* 1870* CH*nd»l f K..HIi* pi.: J- 

Biol.t 53,159-162(1970))) feS^tt** V#± 
S-XVQlSnL * X A • • 3 - X V. 

xx. x*. '.^i/^a^-ryK^'i*^^ 

x*.?-f*** 1 6 8 #lll-115H, 1 9 7 9 * 

CChiar, S. .Cohen, S . ft . :Mol . Can . Genat . ,16*, 1 
11-115 ( 1 9 7 9 ] ) O^dh^v^Nfeffl^* 

(5) a a ft am? fc 

,^T8i»fcl«?«t4. ^^^^^ 

<fcir*ft<ot!Btti:i-**«*» ****** 

ft#j*6ttDNAtff#fc*#i-*a**-* DNA 
KAfcawoaaae^t^oDNAW^fciciD 

4 ^ t "C * « • 
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(1) 5r;i/^ 5 V8l££ri«»icra*-r « *TE# 
^Sfi^BII^ G DHiflfi^. ICDHiSfi?. A 

r * s . 

(2) irGDHjftfi^t ICDHiflEftH^ 
N A *&JfcKJ» 313*6*4 * ft -Til* t/DNA*f 

±b**j*s****.*wt«dn 

ABf^fe»3*cD*ll«r*8^«*-<^i'-^ra^k: 
& S ti liJR ftftAft r Stti:*aJSa;t#DNA 

act T? * * . 

(3) swoa»i.*DNA tisi^tajsjt^^ 

#t-3Ht. HBWfe* ICJffl^it* D N A 

Jtt J:© J: i LT. G DHiflE^iSltf I C D H 
a£^<D2a«D»*ia£*fc'*trffl!ft*.#DNA 

H^r^;^ ^ > at £ at t$ □ 

£ ft 5 . 

KcDNAfeiEI8 (2) tfi^T^jf L, 
r/Bur. tffc (1) (3) *T?fl0iSl^fcl9 

3KLTAHfcttt*fc*tfDNAW#£*t//±fc 

t t J: IJ . ^4<ttiODHf:ICDHH^2 



ftflneg 63-21418!) (6) 
fcftHfirH^ira. i . H if ^ £ an - 
2r0»Sift{s*4*A,/£f*K CD * 77 f * -5 *. * 
««A«:DNAH^?-i: L X fft ft tc ft ft? k 
*i^rOi»|fa(gf fe^t^DNAIff^&ttfflUA 

* » *f & £ ^co^gjkc»Bt#iL^v^gis^.£ r W0f 
tMS ;£ tf « J: } fco 8raa-J-*#Ktffc* . 
fi^t/^ftDNASf^tfjJJb^^jrji-y,^ 

ft 6 4 «T£ 2 itia» D N A 4 U , 

9ATi. D N A0«±af*>a?AI*. ^nS^ 

& & ftfcBKe&«cco# ££r 5 ftoiaft*. 
(*:dna *^i/irv>5 t iiiRP,4^fiDTr, ft ft 

fla&X-tiiftJft 6 */Hfftfi&il#DNA4te 
Aft. * ft 6 Ofcifi *MIKB*4Jtfii fctftf tc J: 

*(«T U tf L tf #Mft* i: #T«> 4*«r * 

J* 7 ir 3-7 ( Corynob ac t ariui lalatsacola ) 301 
(»X3f&$JB 6 5 8 *) * JLE-M3ftfc*0 D N 

I C D H3ftfi*-4*t/pAG3001 , AHi3£?S:-d- 
t/pAC500U J: E/C S jjlgj 4*fc>pAG40033? 
* * ft S . Ch^^5Kfl*im»5fllCJ:4 

9 Z — =5 * \ K pACSO {DttH^^-f *VO DH33 
f5* 4 ^tf . ICDH«ls?fc^&»rjt. A 

pA(I50U:*agj# S WW ffff6t - 104791 -C?jt L/t 
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K <n * ti -?A^mffl60 - 292584 

(QDH) . WgB&BQ-fllSa (ICDH) , W «t 
5S61 - 1360S3 (AH) £ J: W # *061 - 279SA8 ( 
CS) * * K J: o T J2ifi£ ti X n S . ft. 

n$x*«&*fcD u A-e . # & * * ^ 

(D Bi t. UTt*. ^2507*7* 4 KpIG101, P AIG3 21, 
P CIG23l,pCAIG4 3r#$*tf 6^5. pIGlOUipAGSO 

ififis* i: I CDHit&*a*P3ff*Ke&*n*:fc0) 
•C*a.pAIG321ttRB»i:AH3ge?. ICDH 

tfDT?*3. pCIGZSlttntfKC S . I C D 

H. G D H © 3 & to m Sff <D tfpAGSOlC R 

lctia*iifc*»'0-C** . 2 6 JCpCiIG4l± P AG50 
ICCS, AH. ICDH. iT^tfGDHCD^aeO 

* e> 7*? * 5 Ktrfflorar;u#a>itsjstt3ij 

•T fc*)* Va-iF O-Xl?C0»mfe 

fc2sR2ST i: L rfcjg 0. *«9 fit <E>m JSC #-2: b T £ 
^f> J Cf7?>IO^Mv«, 'J > &t ft It t 

flffttfAP. lfcffl»i*DNA(Oltt«ft|»jfc 

tt * ^ ? * - i: ttffl^^5'<9ii-7'5^3 

7 ? a n . ^-y-77->>^-«f^tt«"Hrtt-C 
ft * . U * L * J* . *M*t"<rt'T7&«»#tC0 

pH© saafltf-c * , *-7*f* 



*.7*?A5 KpIGlOl. pAIG32U P CIG231, P CAIG4 

flift U » * C 4: ttig fiTft « . 

fcUTU:. J: K <3 3 y * /< ir y- y £ A • ;* v 1r 3 
7 ( Corynnbactarim gelas aacola ) 8 0 1 Xk & 

*o{*<?53 y * ^ ? y ^AjjjicJK-rsfcaff. 7* 

U fcfr( 0 -T U ■> A ( Bravibactariui ) % \Z ft * 3 
«ISfii^5 ?Q/^f 'i^A { Hlcrobactarlm ) 

f$ X if fl/ 2 * >tt»»«:t5nc-3-CL-irA'# 5 

»4«Bi«fflt5*^i: lat-fc a* n i: -eft a* 
ta#isrf *r s& -c ft a . #^s#ia<3pfma# 

6.0 — a. 0, # * U < tt7.0-7.6-C ft 3 . 
tt25~38r. ,fft t < l±30-40rrft y . ±J$£ 

t u r 2o~sos*ra, # * o < (±za-*36s*ra#* * 
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C DH|(g^«J:t;i CDHifig?Utfift 
7 * a K fc L T p AG 1001 £ J: t/ P AG30 

OUffiMbt. K t± * ft -gft cor- 

ynabactariu* aalusecola SOlB&^tJGDG D HjfJ 
fc^fc^tf JG5.4Xb (* D CDEcoRI»r##C 
arynebac tariutt »Uueco la 8QlBf33**i^£ — ^ 

£> «k Coryn abactar iu a lalauecola 801 St3 $PE (?) 
I CDH5ftfi^fe^t/»3.3KbfiDS«lIW^jfi«±ifi 

K P-AG50© Sail WWjft 
CD T A -5 . Corynebactaf lut la laasecola 8 0 1 tt 

f£8Jtt:£'Cflti£G) Cory nobac t ari ua aelaagoGola 



bactcrlua ulafiacol a ) 80 1 ( & X ¥f & # £5 
5 5 8^) * £ O £ D N A (Oa$t t -t 0> W Br 

o.5«/r. «*8f/i, yy*i.5r/i. * 
ft-pH s.2^n«a i 2 o r. 1 s^w 

#8T u r *)ioo« A K , a 'J # t- y t> 

A * > 7 "fe 3 7 ( Gorynabacterlua nelasecola ) 8 01 
(«X9fjR«^5 5 8 f ) ft«3fU, 3 2TCK1T 

*». ZftfrUftft, IOiH h U X (Trii)-HC * (pH 
8. OK 1 iM HDTA©tt»8c 8 - A K & 3J U ft. ^ ft 
C U A 6 ■»/■ A' l£4* i: -5 C 

to*.. 3 7 r 4 B»ra''gi&4 ^ ft k :/ □ 

*-*E (f/iTTftt. *a*yi»A) 
20"0/»ft/iAtC*a*^KftlA.. * ta "C 1 5 ^ 



TNEtftfttCSO «N h y X (Tris) -AC A , 5 
.K EDTA . 1 0 0 ■ » HaC A , P K 8. 0)T & *0 U ft 
7 x V -;t/^:ftJpta^U ft«. 10000 r P » 

(nooo ff) -e i o »nss^ n v x&jg *> a & 

U ft . iffl^lt^x^"^ • ^nc*/UA(l: 

i. v/o a &^Sira^.r a^coa. 10000 r PB 
(nooo f )Tio»njai6»Bi/t#flfta«iL 

ft., i CD K <0 ? a n *;t/ A t: in * T i££ 
©tt. tOQGO r P » (11000 ()"? 1 0 # M Sft -tf» # At 
L-C*JBfcaftL,ft. rcOjJcfllC'Jtf^L/T- 
■tf A ( f f V & , *Bi'JBA)HHa«40/» 
c /. A Kfc**lC*I;fc.T3 7rtT.UIlIS«S 
* ft . Ttt- i/5S©5H NaCfl2fC-f8tt 

fcK«ftfc5000 r P - (2700 * ) "ff 2 O £ « & & & 
«L, tt»«:BttUft. #6ftfttt*fcTEttK 
m C10 .ft h<JX (Trla)-HC A , 1 ■» HDTA , pfl 
7.S)4iU«»U »BI*MJ$Afcftl*a* 
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rifcartan^V. 10000 rp.(iiooo»>-eao 
4>«*.b*»uta*H«>fc- n^fca"* 

D»A«)Wt»«- 34 * * f D " A C 

#ut. l 6 o*&w*4|ia#* B " RI <= 

„C«(pH 7.4). 10 .1 »«S0i. 100.M.C 

li/i'J t 7 ' 3 'J (Escharlchll col_i) K 1 2 
PA340S5O .l.L-rax K'J^^' 

1 0 «■/•'. s «' 4 - 

fcfc 5 0 .IfliKHtlO 0 -H K.Ci.*»* 

-HC»(PH J-S). 50 EDTA. 2. W- * * * * 
A Ci/^tt*. ,JSA) 

dl.Ulll'- »Tt:B-C30*««*'**fc- : . 

y(Irit«)'x-lOO. ,6 0.1 h U * <Trl.>-. 
HCi . 50 >N EDTA. pH 8.512 .» 3 
' 7t ct 3 o'»IH*»Oft. ft CCO***. 5 
■CKT30000 rp. (S4000 e ) TJ 1 ■* H L 

8 -« a ofc. io. •/.!«>*■*•>■> 

4 s i:*fc**»*K»* 1 '- 4000 ° r " a00 ° CO 
BR 3 2 5.lt. * l J 

2*«arfv.K»T*l:b-C*'' , ' l »**- -°'' tv 

fciii'y. ***-p BR3 2 b * 



HBTO 63-214 18!»(9) 
»iSiil#5S*t«« l ' TB * 6 

loo.i c.c«..**«i=«*V« 

KjjLfei 196fvfeBIBSHf200» »lc. 0. 
! j ,fflp B R 3 2 8 DNA V*- 

*tas»«^- 10 " l/,ill ' f M *°' J 

/i «»3et»lo ; ufe««) 37tT! 

3 tj " (Eich^rlohl. coll) K 1 2 P A 3 4 0 * . 

iOMen'*^ 1 ^ 00 a «/•'»")* 
ft. n»*«*w*«b..TEa««-e*»« 

tea-icT'sa****^** 1 '*- DKA,a 

7MHItt»t. 

-t*>X \ K pBR325 DNAHM fc*fcfi© 

1 50.K M*(Trl»>- HC. CpH 7.4). 

10 .K H t S0 4 . 1 0 O.X IUC* OttWtt 1 5 0 
1 #X 3 7 X.VLX ZI»|iH£'f6«*fc' 

tea*. 7 0 t: -ci o # ib ira » 0 -c • fitf** 
jh**ft, sei««t»l*i , «* 

«30b»IIKft*«C*l*-. Jt^SM. 1 ^ 

-**»*b-c. -3 oiccr 3»?ra»»Lfc- 

ftCllOOOrp. (l900 »).Tf*«l-Cl 0»«a** 

»urDNAttatH«tu- *»6ftfcttafc«* 

HVXCTrlO-HCI. Pi ».« 200 ,» KSSH" 
rl.l .U.lln. ',h..ph.»"-) 
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V3 o^rasjcs-ttfc. *<oasjc»tc^3@roT 

N e a Wttr ttfn L x / - A/ t Jn . a^-L 
12000 rp. (SQOOff ) ? 3 fl T 1 O^IUS^ 
#»l,T*,& ft Oft S K 5 & 

d a <i : i. v/v) tttainura^L 

fctt. 1 2000 r P i (SflOO 1 O # IVI £ 

o n#/t/A &g*inUT£#u&a. 12000 r P . 
(a9oo ff )?ss-c 1 o#raa£#»i,, *jv*.b 

ftUfc. tt*JV»c»St? S r; 9 A fcft|tja£300 

AnLSftUfc*. - 3 O rfCT 3 I#.raft# 

12000 rpi CS900 g: } V 1 O £> flB 3 «b & fit 
L, DN Att««:0IRt,'fc. C 8 £E <£ £ L 

(3) DNAOfiftifi^ 

Wll8(2)CDNA1.4/i &• & 3JH&C0T4 7 
7 - £7 D N A y *f - -fef £ - f * V S> - V ft Jt »J J» 



A) tfe. 5 OiH > V X(Trii)-HCfl ( P H 7.4). 
10. H XiC4,, 10 mKi7*X h v 4 h - ;i/ (Dit hio- 
thraitol), 1 nHA*jU* *J V (Spar.idin*) , 
1 »H ATP, 0. t ■ * /■ a ^l/Alf 7/1/^5 y 
(Bovine saru- «lbu*in, £1 T L fcf 1/ tf&SA £ v&T) 

7 oricr i o^nftftr* 

SJBXS(2)<3;#jaicJ: y , xv z ijt7 ■ rj 
y (Escherichia coU) KJL2 PA340O 
3 -V fcff jjH^ (Competent colDiaftl/fc. 

<0£;£&4 O p. 2 t fc S# IT, 3c#fclB*|BJfc 
ft U fc • 

4 2 -CKT 2#Wiajfc Lfcft. S.i 
(0L-rn^fe3iJiJUr3 7 ^fcT90^[H»RJ* 



#Jfi(Na.HP0 4 6 ? /i, KH,P0„ 3 E /J, K«C ft 
0.5g/a. NH,C4 H*S0« 1 bM. CiCl, 

0.1 .K. — x 2i/i,'#55 15 */* , . 

L - * 1/ ;* r. > 0.3 mX, L - n ^ J/ ^ 0.3 
L - t * y 0.1 »h\ L - V 0.6 ■ 

f75V 0.05 »N)iCtt* UTJ$*t Ofc. 

(5) 3y*/*0?-y$A-*9-fc3^8o i 

( Corynebactnriua ■olassocola S01) ( fcX Sf & 
? A 7 x - n -;t/(20 M/iDtf Mf^'J 

^□^A^x-n-yi/tfstttf'i^ifw^y 
e ft ft u -c *> y , :ivtij/ x y t r • n y 

( E»oh«rlchla coll ) K 12 P A 3 4 O (pAG103) 



WatiCkfeJjiJ, ? n - y ^ L, 

13.6 ff/ft. K.SO* 2.61 jt / 2 . 
MjSOWH.O 0.2«/i , CiCl, 10 . FaSO. - 

'7H.0 0.5 «r/A . iT^a-x 4c/f , KH,Ci 
3 5 / i , L-Xl/^zv 0.3 »x. L-nYW 
0.3 mK, L-tA-^fi/vO.l^K, L-r>a/^^ 
V 0.5 MM. f73V O.OS .M. pH7.2)lOO«fl 

J ^ x 'jV7'3 V ( gicherlchla coU)H12 
Pi340 (PAG103) ttff L, 37tt-B#*0fc, 
ItAaafir*»tt. 2 . fl « T Mfl»tt(5 0 -« 
h y *(TriO-HC i , 10 iR 2-^*^H 

P H 7.6)u:*»ufc. rntJBWftja 

M0O0 rpa (20000 ff ) T 20 ^ |Q & £ # 

«ur. »ttMtfitt(fi»jftjttr^ w« L/t. i*k 

X 1/ x »i t T • 3 y ( gjcherlohla coll ) K 1 2 
PA340^xi/ x iJt 7 . 3t ; ( Bicharlchla 
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n a ^ 



™fflHIBP||1|l||l|mN|l||l|||||||||p|p]|j|^| 



in 



coll ) K12 P A 3 4' 0 .(pBR 3Z5) * 88?- £ 

GDHftfckfc. 2.5 ■ a 0>#3»££#ttC5O -M 
h'JA (Tris)-HC fl . 40 aM KK 4 C i . 0. 25 a* HAD 
PH. 5 ■« a - fT b ifJU £ /t/fl*. 10-10 0.M 
tt&fttti*. P H 7.6)0340 n- CO St 5fc 5fe <D » ^ £ 
B5tfi«:j?ra#*5*i5Gff C2 2 8 S) rWSti 

OfflSfefcttn — y -(Lowry) &(;*-.x-f*.n — 
y -(O.H. Lowry), X 3L . £/* r. 4 . D - x. f a — 
(H.J. Rosebrough), 7 — A* . S> x -f . 9 ■> aOf (R. 
J.Randall), i^i -f ./^ ^ ^,^T^ (J. Biol. 
Ch«a.) 193« 265jr(lS51*))©*t&fcffll%fc. 



a (Dapartaent of Hunan Genetics, Yale 
University, School of Kedicin« , 333 Coder 
Street P.O. Box 3333, Ne» Haven, Con- 
necticut 08510 U.S. A. ))«>'< — ^ 9 ^ 
-f y y* V V (Barbara J. Bachaann) £ »J # 
a^tifeli'x'J 7 • 3 y ( Escherichia 
coll ) K12 (3ffi*S«ST* * . M. iJ2BH 

sit? t tffto&atfttf* c t 

fc T * 3 y ( Escherichia coll) K 1 2 PA 3 
4 0 (pAG103)tt. IlDriSv^GDHifcSftfe^ 

(8)B(^y?^3 K PAG 103<0£» 
yniK pBR3Z5T&3tfctt * fv fc x is * y 

tr.ay mz PiJ40*oftt> u tx^x <; tr- 

3 y ( Escherichia coll) K12 PA340 
( P AG103) tffiPoU^tt«rEia(l)-(2)i:** 
WiCra (J***^* * 4 K pAG103<D D N A fc£ 



WIHB3 63-21418!) (11) 





1 X 






gdh 


GDHJfciStt 0 


PA340 J > 




0.009 


PA340( P BR325) 




0.003 


PA340(pAG103) 


+ 


20.8 


PA340(pAG112) 


+ 


28.9 



f b^f K'J -Nlcotinaaida adenine 

dinucleotide phosphate , reduced fore, 
«T«ADPHfc *(W ^ o J £;v)-c«i5R 

(2)-r--ay ^x*-rwy£ Xhy^ 
*fe > £ — (E. coli Genetic Stock Center), 
( 7= - h / V S *zf fc j. - v > 5? x * f- 
x — azv<-'yfv . * £ — 

^ jt^?/>. 333. x>y- 

h . 7t< y 9 A 3333, X n. - A 

n**fiyb 06510. 7>y^^# 

fttffiir 1 5 OA * « * 3 K PAGI03© D 

fttWKUU, 10*feeB*f«»»EcoftI. 
BakKi. Bci n > Hindm (x y v i^ — y J: y |B| 
a). p*ti h y — & , 

*h * sac i (£«a#5££4fc -t y *a>. 

Sal I (X y iK V i/- >*t £ >J JS-M. Xbi I { - i/' 

rtfvf-ivtt^yjBiAK xho i (£«£#££&: 

*©f)!fl:Ufe««S:V-7^^X6(T. Haniatia, 
E.F.Fritich, J.Saabrook;ffolecular Cloalng A 
Laboratory Manual, Cold Sprint Harbor Labo- 
ratory, Cold Sprint Harbor ff.Y. P.1S0-I85, 
1982) V>jjm\Z X *J . U(v/y)7rfC-^y*« 
fcttttt. £«fct/4 «(«/r)iK>; r 9 'J ^7 5 KY 
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^^^77-^(1 phi (fl )DNA jiyif^i;- 
vtt*y»A) coWWffiUHindni tc A sm^ttc J: 

e> ifc tt ic* y . * & j*m; 7 # v * 7 3 k y ;t/ a a 
*«<o»^fctra — y 7 £ )j jut 5 KY/u±tjs 
^ica^^JSrUfc^T^^y^^i 7 4 7 r — ^ 

(4X174 pJiace) D K A ^JWraB*Ha 0 HI ^ J: 4, j|| 

*A*-y s y *ffl«kyj»A) 

^#.?**fc^v*TttlS7#n-Ay*m3Ci!ktt 
ftO.ikb*6tti/Qkbjfejft0£>?ji3 ico 

(7)GDH«4j«S^itt?»6.4*n^-x 
©DN AtJr#<0£K 

103© D N A 2 0 p. s # L ~C . 10 0-*-&©« 
»**EeoH I . Sa"« I ft ***^*v4fljtr. 5 0 »« 
h 'J * (Trla)-KC 4 ( P H 7.4), 10a* K<S0« . 100.K 
NaCfl roajVJSl 0 0 p 3 7tlCt 28$ 

-jr. V^— -9- - KU— 4t. #S J: y tt A L 

5 XHtttiXk & . 

6.4*n^<-^ODNAJ(f^C!)??«S«K0, 

*<o#i£e>7;tfa — ^yA'H'JHSLfc, a y aj 

»MfS:A0^-C. 6 5 r 77 1 0 ^M»» u, 7 # a 
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JMM3 63-214 J 851 (12) 

PAG103 tt. * - pB 

R325(OttPJl»«BcoRI « ft (ft ^ # 5 . 4 * Q ^ 

-*^#*^EcoRlW#tfa&*ATV>*:. £<0 
BcaRIjff # . ^U^^^fij^A.^tn? 
(Corynabacterlua ia laiieen \ , 1 8 0 1 (»X W.ft 

^5X5KpAG103 D N A * 79 * * fr P BR325 

(Escherichia coU) IU 2 PA340 ft J&* & L T B 

te*i*fcfc. ^tr h 7 v y >Kt£r^ t:t/ y 

(i : i , j,/ v) ttfeSSiuur, 

*A tftf^I IT, *jf fcafcUfc. # 

h y ^ A fc 3 0 

10000 rp» (9000 r ) T fi f 1 0 # M 4 
-6 # * L "C . DN A<OjEfc»£0ifcLfc. ^ . ff 

</«5.4*n^»A<0DWA»f^ft|52* , ft . 



(S) y 5 X 5 K piCSO (0«!fi)ltK^7A; K»^fa 
»J * 0 r U ■> A • * 9 1= 3 5 f Corynabacttrlui 
■qlageecoU ) 8 0 1 (pAGSO) ^ftOtty^X; K 

.^n; KpAGSOli. ^(O^Tffi-C^fiftUfe. $fc 
A 5 FpAGIS: J8/iWt lt^7^; K P AG14 

audits. 

fl)3ij*/^f UH - > 9 3 "5 ( Corynabac- 
tariua ■eiasaecola ) 2 2 2 4 3 (ftX9f&#iB 
5 6 0 9) »*^6<D^775 K pAGi CD £- ft 

fisfU x, X.HP0« 1 (, NaC £ 50 v. M f S0 4 -78,0 
400 sic. XnS0*-4-6H,0 2 k , FeSO 4 -4-6H,0 2 

i*, 4";t/3*-.* 20 «, tr^T-v 50 ^7 
*>fcaSt 200 net 0*at*^. I 
A'ttntL. P H7. 2lCHfil;fe«i|) T. 

20ttl O #fSJ t 10, 000 r P a (11,000 c) CD 3 <b 
TEtt»)| C10 ■« hn. 1 ■ * EDTA. P H7.5) 

20 ■ a # ic»# L, fc. 4>tttc, 10 »«/■ * 

^ 2 A y n v-r K*M»1.2 uh aft * f •> A 23. 

6 «i: & Aff i'=C 0 * IC gff U . 40,000 rp M (100.00 

0 f )i 5rr4 8B9iuai^^)||i,fc. XHitmK 

iCfcySSf^^^-y*. 2*C0-'<^K^^,m5^v. 

ftejaartcjttj. y?^^ k p agi * # fc. & 

-t <3 tt JC T E K# L X m *? U T . DKAfl 

£50* y/m i <7)ZT 7 A i KpAGI 0) x8 $T $5 T 1 

^5 KpAGlfcWEJCaCl3-C6) 

<2>y ^ X 5 KpAGlCDKaif D N A fi * A 



?.fR3B3 63-2i418. ( i (13) 
t 200 ■ a ®ff£¥4j&iftjaic9tt ut. 32t 
#*«*SH#fc*tfL. »; o Att cso * 

K^/l/3 10 aH EDTA, 25 iHhM(t Ka 

* V jl r 5 > * * ^ CTria(hydroxyaathyl)- 

ailnoao thane : TriaK 10 ag/a A 'J'/^^iJ/^ 
^ & . * CB J: U HI A ) . pH8. 0)10 liKJB 

'*y-Krf*«at^y^A (Sodiua Dodacyl- 
aulfte l^TSDS tUt) ** CO. 2 JV NaOH . I % 
(»/v) SDS)20-a i * BADflt#C9&. * # 5 # fiD 

B ^ & . ftjc*Hrt?Ktc. *#LfcgtBtA';£A 

(SMBJftt^iJ^A^ffiFttSO.a, ftfitll.S 
■ 1, 14*28.5 .Jl 15 » A *#ftj£#<B 

^ita^ttfi,. 4*c. 5#ra. 12,000 rp - 

(13000 (}oa^^)B fcf5(r>. _b£S ft Btt U . 
i/i$;^S(5 7x;-;t/^ narft^AJS (l : 

1) ■ettfflLT**fc'H*lLfc. m C 2 & <D 

WEx8(i)-a)rafiLfcr7^5 Kpagicdd 

NA0.5 ^ r tC^fbT10J|t(tco*5K»^EcoRI& 
iO^.. 50 MJ^ (TrI.)-HC2 ( P H7 r 4). 10 -H 
MrS0 4 . 100 bX NaC 6 <Ott» «t40^ A , 3.7 

r icr 2^rasJ53 -tt-A:. -t cd a 7 0 1 0 # 

(a Aff» 0 X £JS ft ^ih S it'fe . COSJ5«20^ ft 

»J«A)ii fc. 5 0 iH MJX(Trii) 
-HC A ( P H7.4), 10 .X « C C 2 , , 10 mH *J * * \- Is 
-T h — /l/(DithiothraitoI) . 1 «M J* ^< ;b = ^" > 
(S P «r»idina) . t .ft ATP , 0.1»i/«ABSA 

*3fc. 

0) ^ 7 ^ 5 KpAGMCD *^ 

(T'nu'di + i/ 'jy^) 

3 tj $ ? tj A . ^ 9 ^ -j ^ ( Corynabac- 
tarjup MtfUgBacola) 2 2 2 A .1 ( 0ft X ff & * JU 
S60#) UOlffJS (MJ^hVlO*. ff« 
x *^5 I - »»CI 5 i. 5T;U3-X2ife>i?*CC 
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-eA5i»ut, 3 7 r-c i ijtsa^i u 

t, 32t:r2Bffl**L&. £fe- C fc. 3 a = - 1 
**TT * L O KflSr 0 fc. 52tT2B 

7 — K (P la said-cured) # T & . C ft 6 <& — 

(#**!») 

3'J^^>'jn^5t39 ( Corynabac- 
Ml«»ecoIi 1 2 2 24 3 ( |* X $F & 5£ £ 
5 6 0 #) J: Uttfc<oa#-r£*L fc: /5 AS K 
Itie^^ritjffjftt- 3 2r, 12 

A * t 2 ^aflCTSHCttCTSMC^fct, TflS 25 »*, ^ 
^»ar cr-A 0.4 MtC A . 10 .if, CaCi , 30 
ff«0BTfpH7.2fc H «t L, 4) 

0.5 m a IC BJjDtt^ 0 fc. f Wftlt PEG JBf CTSKC 
*fciK »; X* 1/ ;/$r ij 3 -yi/6,000(Polyathy!ana 
llycol 6000) fc40*(r/O**fc»jK* fij'l.Sm 

Bufc. -tcoaR-pvptt CRWjfticjjry i 

^ If n »; K V (PVP: Poly- 
vinyl P yrroHdon O )40 «/ 4 fettAff-f.*) 5 m i 
Sill UT , 4.000 rp»(I800 t) ? £ a 1 o # 



?*raB3 63-;>i<ii8<f (14) 

H^«^3f«^ A>fcBJE j f (22Qg?) rttaeso 

n-lC*tf em (O-D) u ai , ODtfO. 
fc32tri.5HIB»i t ||» tfci 

5«. 10 f « id 5 , KiHPCU 

0.35 k » KH a P0 4 0.15 137 K . 

»- N t/ * (/W K n * i/ > ^yu) * 2 - T 

5 VX,!,* V tt ( TE S : N-Tri.(hydroxy- 

>«thyl).,thyl-2-a.ino«tfianiulfoni C acid) 
S.73 g. NgCfl. 0.95 c. CaCi, |. U r*«*fc; 
** LTIi H. NaOK "CpH7.2lCj5ftt L fc J£ ifi J 
5 » 5 iCjBabfc. C<0®lBfli mi. 5m J fc. 3 . 

ftfcfl****:. SJSffl-g-fc *7.00Q r P »(4S00 «) 
-P-VPttr#*L; 

KP VP 4fl|/j. *^15 tftto h xfth 

*>&T *OJblcatJ»$ftfc. PV 

P40 c/fl , g/* *g*a<iL-c$s,*,*i:tf 
fc. ■ 

a(a)-CDT^^X5 KpAClfe^ltLfc^raii:^ 
t^Mtfc. *^Ui KDNA0.5 n g L 
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S KpAGM Jfcfc L . rfflJ:nUt»U]i: 

9 ( Corynabactari.ua aolasaocola) 2 2 2 4 3 ( 
5 S 0 CD ^ 5 X ^ K * a 7 - K 

*T t, fc » * . t<v60^5X3Klt, ^ ? X 

KpAG14A» €> 4> t- 'JVfiit 

DKAZOp « IC^LT. t0a*.&<O*Jfc##BaaR 
I , Bi 1 H & R K j&P X T , 10 mH (Trif)- 
0Cft(pH7.4). 10 vH M«S0.. 50 >H KaC ft . 1 aK 

* ; -/v* jftitr l r 3 s*m&# ^ fc. 
io,ooorp*<9,ooo t)t4ft7i o # ra ss ,k # « u 

r . D N A tOtt* Jelft »^n^fct«5:«S 

U O U • ^ 3 7 ( Cory n abac tarlua ifllaflioc 

ill) 2 2 2 2 0 <KXSf*3F® 5 6 9 
tt«f«Ufc7?X4 KpAG3WDNA4/« s £ 
#LT. 2 0*tt 0 Hff»^BuH J fciUXT. 10 

a* h r; X (Trij)-HC ft (pH7.4), 10 »X MgS0 4 . S 
0 a* NaC ft , 1 mH *J + * h U < h - As (Dithloth 
reitol)fOa* «E100 m I 1?. 3 7 XT £ T 2 B? 

ra fi £ s & , *i^v8fi07x^-;t/' ^no 

JtfWfA (1 ; 1) «*8**IJL-C«#<&a. 

i«Hit*3oo «nic ft s J: icinx. ftk:2m» 



?5MBg63-2141B!) (15) 

i?=f-* h \s J h — ;U CDithiothreitol) <0 

100 rnft#T. 3 7ttt2^HSi54tfe. ft 

7-jtfc-j*y;n*iiatI&ic&Lfc. *£b. ^c-t 

LfcLMP 7*f a-X(A*arosa)fc## L. 4t 
T * #c ft 0 . K . x^i/^A-TDT^K-C 
&6bfc7;tfn-x*3f#tt&jHTlcM*. r- N 

X(5DNAff^<!)|JSl»EL,, *G>tfSfi<D7;tf 

t -tcoKi© 3 fit© x e tt*8E*inxr . 65 
"CT71 0 U , 7>fa-^y;i/J:^^i:» 

*bfc. tc^fS^ 7 x J ~-;u fe a in b x , 81 # 
***:S.fcb*:. {f e»^^7K»tc^2P<D 7 
iy-^'?DD*;^ c i : i) tts»*rbr, 
*«&BJtXbfc. £ iv fc7k» ic*?& 
CO ^ p ntf;t/A*»iB IT. «#Otft, *Jf*0 
ft L £ . » 6 ftfc*jf ic . #B4-7-hy^Afe*M 

# b fcfc* 12,000 rp«(8900 *) f4!fll-Cl 0» 
raa^7>J» l/t D N AOttStrBft b. 

A^lt3*&«T4 7 7 — D N A U # — if.fc 
t 50 »K h V X (Tria)-HC ft (pH7.4) . 

10 mH MfC ft , , 10 ■ * *J + * h l> J I /t/ 

(Oithiothroitol) . 1 »K X * VI/ S *J > (Spar- 
■ idlno) 1 aX ATP. 0.1 a C /a ft BS A % £ V » » «E 

^T'J^A'^^ta^ ( Cory n abac t orlua aalaa - 
aacola ) 8 0 l(*XW5ft»*»"**)<9^f*7-*-<' 

9^w^y>Htt^jtc^*^^^"c. wcis 
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50 t L fc. 

fc: Rl 8 0 # i& T . 3^/<i?f ijn->^-k3 

7 ( Corynebactarlua aolaasacoU ) 8 0 1 ( & X ?f 
y 7 ^ 5. K fc Jfe ^< T « » 0 3H W Iff * A r n - 

* skpagsq comb* a tffsHic^-r . 

(9) y 5 ^ 3 K?1650-x© a D HS&jig^ ft 

ttfexa(B')-®'?9l8t,&79Jl* K pAG50 CD 
DNA 5 PfK#UT. *m»»EcoRIft lS^Lfc 
iO*.T. 50 a* MJ * (Tris)-HC a ( P H7.4), 10 » 
M K«S0,, 100 *M NaC 4 ft^tfttWRSO a a # T? 

**^#»0£nn;fc;i/Aft&;&BO-cil#Ofcft. 

12,000 rp»(» ( goo j)tsatrio^ma^]8 

fc*H»&300 iHKH *«Kin*, 2flt*<&:r$r 
^ — ^«r»fti Uit# Ufcft. - 3 0 -CfcT 3 

fOtt. 12.000 r P a(8,800 *)T&& 
?lO#nr*&#'ft L. D N AttJRftHtl Lfc. c 
*.ft*£tt«Lfc, -WDNA^fti:ttKXS(7) 
-t?W»tfcDNA L * rfc 3 T 4 7 r - ^ 

ft. 50 iH S y *<rri*)-HC i (pH7.4). IQ*H 
M«Cl«. 10 mH >J** h h -^(Dlthlo- 

thraUol), I »H X^A/i^>{Sp»nidina). 1 
■ H ATP. 0.1 mt/m i BSA</«*.x ^ y y - ? ? 
>'J-tt. *11J:»JBA) 0ttffft5a 

i o#raiir»*a - 1 1 .t y . ft ^ xh * tt & . 

(10) GDHffl&jtft^ftfrJrufcfr^^* 
U'pAO1001«ftU 
WKlSUJr^^fc y Xf-*£#tt50p ft 



63-2141 8JJ (16) 

h y «? a ft ft#2ftX3oo .UK sa^Ao* . 

X 3f*m&&Ufl. *K12 f O00 rp.(8 # S00 k)T 
^fiTriO^HOa^^ttLTDNAfctiBfeHliXL/. 

# fc* u » B 

A P T»»tt(50 ,H h V X(Tri»)-HC ft . pHAV4) 

200 a tfic»»o. y z^-rA/* y-A^ 

7 7 * --fe?(Bacteiril alkaline pho.- 
phataaa)(^Sift«E^^^ * »J St A ) ft 1 

ftl"*ffi»jBLT. 6 5 -CkT 3 0 ^ra^^^ti- 

l tzy * ; - * an *. , u & 12,000 rP « 
(a, boo <>-cio#ra Lr7*CJ3r ft S<fc L, 

kk* 3 1 ara oift^ftn y g b *K*jgtc 

^S©7x^— A'-^nn^A'A (1: 1. v V 

v) m ftstin i/tis^ u fea. 12,000 r P »u,&oo 
«) trio^fai»^^» u , fc @& l sic 

fca^Ttt jEXS(S)-<8> 2:nC9K|e»IK^icJ: 

U 3 y * A if ^ y ^ 'A . jt ^ -fe a 9 ( Corynabaeta - 
riu. Mla.saeol,! 8 0 1 f * X 9 A * # 554 ^ ) d> 

U >»tt»9C6«|#ft. 

Jft ( L -^35iSitt t if^t/n - ^ 6 ff / 4 ft §Bil O 
fc«l«)i:l?«ffc L fcft. *M«e>siKrExa(a) 
-<D<o*ffiniy. Kft^liu. «ffix 

«6ftfc7n5Ki7n3 KpAGlOOIi: 
**Lfc. KpAClOOlIi, 050[:iKLt 

(II) -J** 7s 4 KpAG100I#WB« « O DH* 

7*-^ ^ 5 KpAGlOOl ft 5 □ y * rC^ y 

7Z » ' J*7ta9 ( Corrnebactarlua ulasiacoli ) 
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«*: U *ff U . 0.8% KiCl*»«[2 Oifl 
T? 2 Bfcfrtt- MESttltt C50.H Z-(*/t>:7 

* y y)x* vxju* vtt(WTMHSti«-r), 10. K 
NnSO* , 10«K EDTA * P H7_0) 1 0-4 tCfflWOfc. 

t^-(8 5 3 0 2 1fi) L fcfc, 14000 

GDHlStttt. 3 . 0 ■ 4 aft*£j£ttCl00. .X 
(Trif)-HCl(pK 3.1), SmH a-^h 5^ JU * 
10 id <XH«)iS0. % 0.15 aH MADPH. 5 0 
ix 4 tiffitttiStiE) C9 3 4 0nO!fiit«O»^t B 



«fSjea63-21'118iJ (17) 



a* 


GDHIfciStt 1 ' 


8 0 1° 

801(pAO50) 
BOl(pAGlOOl) 


o . s a 

0.65 
3.71 



aij » i * o a i ) t n c . 



as 2 ) ay*/<?f y>A« ^9ta? ( Cor - 

ynebacterjUa nalaaaecola ) 8 0 1. 8? £ tt . 
ft£ttX9£ffi9f*EjRlC. «XSf&*0 5 6 a -fr 
i: O X * f£ Jiit^-S. 



2 2 a 

(12) pAGIOOlCOAfi 

yn - >?-trn? ( Coryncbac - 
terxua aelaaacola ) 801 (pAGlOOt) i. »J ft Jg X 
3 ( 8 ) - (X> © IC^^TDN A«Aft 5 5 ai 
/■ 4 COpAGIOOI D N A » # 1 » 4 » *: • 
C2) KpAG300lCD j»« 

(1) 3'J*/^rHA'>9t3 5 801 
( Corynabactarlua ■tlanecola 301) 
(i»X«Fft*» 6 5 8#) <0ICDH 

(D 3 'J ^ ^ ? r 'J •) A ■ ^ 9 t 3 7 ( Coryn^ 
bactorlua ia la saacola 3 SO 1 ( ft X gf & g g 5 Si ) 

WKIB ( l)-(l)KEttfcH*»co;#fcic J: 
'JDNA140. 8 5 ar/a 4 <D ^ D N A »»[ ft » 

Jfc. 

AC^tT, 1 6 O 4tt<DffHt:#* EcoR I (- 

vi«>';^aj:ij(iA) * to * , bo •« s<; 

* -HC 4 (pH7.4) . 1 OiN MiSO, . 1 Q OiK flaCl 



CD*ft»«7 0 0 4 #T 3 7*CfcT3 0 HI H # £ 
-ti: *: . -toa70"Ctri0^nailB»L,-CfiJ6iff 

<3)<-<£»:?-pBR3 250M«tHS 

3>JK12BB10 8 ( Escherichia coli K 1 2 
EB10B)IC>AU. ft 6 6pB 

S 3 2 5 S»8lfc. xi/ x Ufc7'-3UK12 
EB 1 O 6 (Escherichia coll K 1 2 EB 1 O 6 ) 

S50ii {OL-yOAl^'J^^h^l 0 « / 4 . 
»«X*J*5c/4. KaCl 6 s / 4 P H7.2) IC « 

3 7x:^r«a«5 x i o'«/i< ± 
ffl*^UAioo ax h«c 4 , * » « tc « s o , 

fflaXC26.fl^^^Lfel 00 aHCaCl,* 

U/L. 3 0 L'feft. * 

«L/T»flE6ia COik^UA:! 00 *H CaC 4 . * 

> h -fe A/(Co« P atant call)]. CO0BI»tt2O 
O M 4 K 0 . 1m<0pBR 3 2 6 DNAfr»i»L 
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^fflJ«8 b 5iJ©L-yoxft»ioLt. 
ft K **t L T . 3 0 m */■ « CO 7 > J/ U 

b ♦ ft^nr ;P BR 3 2 5 j:j;5B5tte* 
»*y, #T<0 J: -5 K It UE^ 4> * - (0018 ft f=f 
■» 'fc- 

3'JK12EB106 ( Bacharichifl coll K 1 2 
£B I 0 6 ) ft , rvej/iJ>(30M/«fl)fe^fr 

L-ynxlOO.klttaru. 3. 7"C|CT-*1B ' 
a##bfc. *fifcttff«J; »J*arOTBtt*tt 
Tift^tt. 15*£>:i-£d-*_ 50 ■« hi; 
A (Tri.) -HCl(pH8.5), 5 0iM EDTA. 2 .« 
/■« 'J V** ACS/ ar^fc. #BJ!!)»A)J:«« 
s*M»2iit«S0, $a»:t 3 o^BJSJt 

Sttfc. &IC MJ h V (Triton) fllttCO . 1 * h 
y S 2/ (Triton) X - 1 0 0 , 5 0iK MJ ^ (Tri.) 

OOiH NaClCOawar 1 6 0 <i I *t-3 7tlCT 

2«Hs^s*fc. 7 o r-r i oa-raiu 

5 A ***** 3 0 OaJIKfc 2 f& & 

© x* y -A^fcSIJl Lt , - 3 o r 3 
ftbfc. ?5:t 1 2, 0 0 OrpiiO, 9 0 OgjTl 0 
^iaia^^»LTDNAttJBfe0(HL. P9tt*ft 
»JEtt*bfc. » £*fcK» ftBAPTaif8(50 *M 
h'iX-HU, pH«.4J2O0^iC»J»l, 
x V 7 A* • ryi/^rj • * * 7 7 * - « (Sectorial 
alkaline* pho.phat..a) (£ » £ # £ 6 -fct J: »; R 

A)Sri*tt0A?ure 5rcr'3 o #ihjh# a 

-ttfc. X £110* 6 1 It 6 5 riCT 3 

0 £#8fK W«0THE 

1 2 , 0 0 0rpi{8,9 0 Oi) ? 1 0 ^|SI3^^j|| 
b T * J» ft 0 ft b . Xfcfc}— HWxaftftHy 
38 b fc. fclc*MK*aj0>:>xv'-;i/*0naj<K 

i. *ft»inbTffl-abfctft. 
12,0 00 rpi (8.9 0 0 «) Tl 0«IHI8^« 



WflHBB 63-2141 8JJ (18) 

-HCl. S 0 iN E D T A . pHi.S) 2 a A ft An A. r 
3 7 TZ 3 0&mm*9 b fc. fcKCCDJ&ttfc. 
5XIICt 3 0,0 0 0 rpi( 64,00 0*) T? 1 1$ 
ma^^H b J:R ft giU L . LTEttftttftiH*.? 
lfl »iHt. £ G> K , 10 ■!/■ a fiD x-f- *J 

nraTO'saij. a * sttt-tr j/ <> a ia.64 

ff k fejtoittf^^SflfU, 4 0,0 0 0 r P « 
(1 0 , 0 0 0 s) , IS r-C4 8^BB»^»*U 
It. -* 0 9 -pB R 3 2 5 |*. .ttftiftjajfic j; y 
-^if^ 2*^;^K0T^ftlT^H 

KlTjtS»i:i:>:j:y, '<^*-pBR32 
5 ft #Jt U . R*c:O*IjBt*B4<0/yy 

n tf;u7;i/3 - ;t/T4 @a£fj it. *J <5 u~x 

$f b T . DNA»ftl80pi/ilO!)^^^- ? a 
R 3 2 5 <jatfft7Mliitfffc. 

^<^-pBR 3 2 5 DNA 1 5 /ijK^U 
r 4 5 *tt<9WBl»*l EcoR I ft is r . 5 0 iM 
h »J * (Trl») -HC1( P H7.4). 1 OiM K e S0« . 1 

H b . 7k ft IB ft b . 3E*czkJ|ic#&a^nn 

taiHUtS^L^ft, 1 2,0 0 0rpi( 
3,9 0 Or)T?l O^lVja^^ttb. **ft@J& 
bfc. ICftJBt^- K *j A ft*#»&3 0 0 

iff *. , 2«*(5x4ry-^^3Sin U 

- 3 o ricx 3 5?ra»# l it. 

1 2,0 0 0rpi(8 ( 9 0 0|)Ti0^HjJ^ 
#»b, D N Att* ft Eft b . Jl fc*JBEtt* 

<3> D N A 

^KIS C2J-C)-(D©DNA4 flifcJJE 
XS (2)-(1)-0)ODNA 2 3 *<fc <& 

T.^r-^DNArj^-^c-y^vi;-^^^ 

»J »A) i: ft . 6 0 iH HI X (Tria) — HCl (pH 
7.4). 1 OiX M|C4,. HiK^f^^^S- 
;i/ (Oithiothraitol) . liH^^S^V (Sper- 
•idina), l.K ATP, 0. 1 >£ /■ ft 4 V A » 7 
)\ff W (Bov In. larua albu»in. £(TBS At 
#T) (^fxifyt-f 5zK^MJ-tt, #Qff 

*y*A) ©ttiifwtioopfti^r, i 5 ic r 
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«Z X S C2)-(j.)-CDa#ttCJ;U. 
x U fc 7 • 3 y K 1 2 EB 1 0 6 ( Escherichia 
coll K12 EBlO6)<03V^fVht^' 
(Coapotont cell) t; » R L . $ ft ft £ £ ft ffl 33 
»4 0 0 a * ifrKxa C2)-(1)-0«!>KJS 

*KfflfflLfc. &ftftfc]HS»ffc. 
(Na,HPO« 6</ fl , KH,P0 4 3c/4. AaCl 6.5f/ i . 
NK.C1 U/A, HfSO, laX, CiCJ, 0.1»H,^;i/3 
- X 2f/4 . 3* 35 15 r /i. L-b')zfh77 
VO.i.N) trtt#Lr«F*Ufc. iOiHlr 
&ft*l£tf#fc. 9 U ^ Is 7 ^ - zi — JV (20m 
c/il)fcf ^9tY^'J> (10pi/ii)hH 
t> ttS2£&3*5!;J3 16 i: ♦ ? h 2 y > ( l 0 

chla coll ) K12 EB 106 ( P BRS25) . 
x V x y k 7 - n y ( gacharlchla coll ) K I 2 
EB106 (PAG3 0 2) * # * 1" * » £ C t± . 
fflEL-rn^tf K5tYi"JVl 0 ^t/.fi 
& » L fc . X 5/ x U fc 7 • 3 y ( Eacharlchla 
coll) K12 EB106 (piG3 0 3 ) + 

* « £ K {* . tt&h 2/ W >J ^ 3 0 

* « / ■ i fe»iot/fc, x 4/ jt y t r • ay 

( Eacharlchla coll ) XI 2 E B 1 0 6 (pAG 3 

il) tJS«TJ*^i:i±. WBL-yDxi:? 

X */ x y fc 7 - □ y ( Bacharlchla coll ) K 1 2 

eb loe^xj/xytr-ay ( Eichacichi* 

coli ) K12EB 1 06 (pBR 3 2 5 ) 

NyCTA (M3QUT) 2 K / « fcfcj&o ofc, 

ICDHfctttt* 2. 9. A <B»aj5t£JfcCl03. 
X h y *(Tria)-HC 4 (pH 7.4) 1 m M y 
^x^M* (Ifocltrata) . ImM M n C A a . 



xc/-fl)«)*t*^tt12^fift3|t3e«Hftt-c-tn-f 

^A7x-3-/utf3ttt-7- h ? -< £ r J>HfS4f 
to* 3 tifitff«t, BtteiCD 

•J (E»chorlchla coll ) K 1 2 EB106 (pAG 
302) t LTftMLft. 

rnxSO.flT, x^xytT-ny ( Escharl- 
chla £2il) K 1 2 ( P AG3 02) U2tTfift 

#* u a^as 2.j^wEStt 

ft ft (5 0 iff 2-(N-^;i/7* rj ^Ji^ 

( 2 -<N -Korpholln-o)athanaulf«nic 
acid):MES, lOmM MnSO,, XOmM 
EDTA.pH 7. 0) *v fi.W 

b fc-fc. 14000 r P . (20000 r)-e 

U ^ K 'J > « (Kicotinaalda Adenine Olnu- 
cl«otida Phosphate, Oildlzad ?orm, £t T N A D 
P*l*r) , 40M«AiAAjft] <Z> 3 4 Ona<0 
B*L&HtftaLrr ( 2 2 8fi) t 

flE8JK»««9H£fctt. o-y^ (Lo»ry) ft C 
tf--XY*--D-y- (O.H.Lo»ry) . X * • 
J^x-i* • O — x y □ - (fl.J.Rotf«brou«h) , 7 
— JU • i^xY • (R.J.Randall) . V x 

• -{ X JV • A (J.Blol.Ch»».) 1931. 
266K 19 5 1*} flD^iafctfufc. ft, |!9 

'C***3HXJH4£* y«A) trffl V»fc. 

W««* t % 3 AJC^-f* »3»©ICDHit 

ttarsiajKi: ij . x^ x ytr*3y ( gache- 

rlchla coll ) K12 EB106 (p*G 3 0 2) 
l±. Wft^tlCD HIS tttStlLTV^ft. 
(2 ) ^ 3 Kplt 3 0 2 

i ^ X y t 7 • 3 y C Baoharlohla coll ) K 
12 EB106 (pAG 3 0 2 ) i *J . tfEXffl 
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(1) - (2)©^i6t^5A5 K pAG 3 0 2 <0D N 
At. 1 6 0 Ac^ff nisft. CCDDNA0.3 
£lO*{fc 0 ttBt» £ CBcoRI.Ba.HI (-v 

,-tfvi>-;vttJ:y|E*A) . Hindn ( - y ;K > ^ - 
>*t*>JBA) • Pitl (^-feTxifJ-y--*-?;* 

h y -at. xa.* y bia) , s.i i c- * * > 

J: yj»A> * xb« r (-^if^i/'-vftJ: 
*<ofcfK L£&#fcttiitca#j&k:t£v , » i % r X u 

L. *»r#<0#;I&Jg;ll7»63-<* 
©#**«:*tfi t, fc. A. H-7/fn 

{X phara) DNA ( - y jK ^ ^* - > tt * *J 0 A ) 

tfcl±ra-^'J7;fj^7? K^;i/±-c3^ic« 
t^f^Lfcft*, tn^y^xs Kit. 

SK«^7A? K -C ft -9 . 

(3) ICDH4Sitfi?ttt/«5. 1# 

(2) TH« L A * K P AG302 D 

NA 3 Af*C# l,t 2 0 JW«#jRs« i I fe 

ia^f. 5 0 m M h 'J X (Trii) -HC * (pH 7.4) , 
lOraM MsSO., lOOmM N a C * CD 

UMBO* itfr3 7ClCT2*m££ait&. 

^ CA^f|f<07x — ;t/ • £ □ a *fc Jt/ A (i : l, 

3 0 0 mMKlO«i5l:)lliL. ^t2tf»(Ox* 

12, OOOrpi (8, 0 0 0 *) TlO^Wffl 
aibt'DNAOttiRtBdt. atMfEft 



WraB3 63-^14I8i) (20) 

174 pha f e) D N A iO M BE 0* jR Ha« Iff tC .fc * t» 
A) »tJl*T»ffl^fc. JEK. 

fir* £ t»c * y . ^5 ^ i k#** co#wra» 

*W 0? &{fe t L, * . <r ^ J: ^ ic L, T » 6 A 
7*5 * % KpiG302®*(JIKtf*|lttB?J&H*g7HK 

^7 A ; KpAG 3 0 2 li. ^ $r — 
OpBR 3 2 50fflRff*0ttJff»tt£ft5.Ub0I 

i^t^fe. £ OEcoR I fff # # 3 y * y< ^ f- tj 0 
A • j> 5 "k 3 5 ( CoryrtebactarXuji ■ela»8<cola ) 
801 (fi(lW*ff» 5 6 8 ^) fc3fc0ICDH 

7 ? * * KpAG30ZD NAtCcty. JJJ^JS ClJ 
-(2)©^^T?xi/r 'J t T • 3 y ( Eac-harlchla 
coll ) K12 EB106*»**s»Lfc.*CQ 

v»ttrv^^yv»i£^n5A7i3a-/u^ 
* L -& (D NAKft i ) . 

flt K<D D N AK# I 4>£*tc# L-T . 3*&C5 
T « 7 7 — ^ D N A 'J ^ — -tf.fc 5 0 m M MJ X 
(Trl») - HC'i ( P H 7.4) , ' 1 0 m M MjCJ,. 
1 0 mM V h U N —-TV (Dithlothreltol) , . 

1 in M ^ ^ ;i/ 5 t^V (Sp«r»idina) . 1 m M 
ATP, 0. 1k/rI B S A CDflJStf ft 5 o ^ a 
tft?. 1 5 ■CtX-*fi«*-ltfc. ^fiDft. 70 

c: ^ y jg^fflE ft A . Wffixa (2) 

- (i) «!)35rtfiic J: y . ■xi'i a k? • 3 

( £»charlchl« coll ) X12 E B 1 0 6(t)$Rts 

n ^A7x; = -^tf5tttf h5-7W ^ y^«* 

Wi2x« (2) <57y^^j:y, #»*tett«<o^ 

*KpAG 3 0 3fclkf9T6Si:#-cefc. 
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3 KpAG 3 0 3 tft^t^g^ix^j y 
t 7 • □ »J (Escherichia coll ) K I 2 E B 106 
(piG 3 0 3 ) tov»T. IfrKJCS (1) CD^rmtC 
■fry. ICDHlfttfcattfc. {IL, £<D*^ 

wiBLfc. »3«t^tiK, ic 

KpAG3 0 3 tt ^ ^ - P BR3 2 5 &3fc(BecoR I - 
Sa 4 I»f#K&3. 4 + n CD BcoH j 

(Corynab actgrluw walaaaacola ) 8 0 1 (flfcXSF 
&fir& 5 6 8 #) I CD H^flitfi-y-fe^ 

tfD N Aff^T A*. 

7* 5 X 5 K pAG 3 0 3 DNAt«fcy.W|2X« 

C2] - <1) co^&t!, il/ s ijt7«ai; 

( E«charichla coll ) El 2 EBlOSt^ft 



»IHB3 63-214ia«) (21) 
aft^es/wim ******* 

a * 9 * 4 k -e * o & . 



(4) I C D H££at«^5:3-tf*!j3 . 4 * 
D - 7s COEcoR I -Sa 4 r W # (C W 
-SScoR I 5ft«SaiIjfc«/»© Jfjf 
WSexS (2) Tfll* L,*:^?:* 5 KpiG302 
DNA 5 jEKfc* IT 2 O#tt0jHfftt*EcoR I 
&ia*T 5 0 ra M h'JX (Trla) - HC A ( P H 7.4), 
lOraM MrSO*, ZOOmU NaCttOQ 
»K 1 0 0 i T 3 7 *CKt. 2 B*M^;££l£fc. 

*<o«. 7 o rtr i o «-BDiajil u-c, sjsftffjfc 
sttfc. i <d a tC»82^ K U O A & 3 0 

OmMk:fc*«K:fti*. 2««'OX^ ^-A/«:« 

flnur. -3or 3 i9Wfli» Lfc. Men, 

OOOrpm (8, 90 Of) ^10^^58-6^ 
ffi UT D N Aft* U. »6 tifcit***j£ 

DNAK*fafc3J|tffl:T.DNAjKi;jC^--fef 
(T.DNA polyuria*) (£ftf&#j££££j: IJ 
*A) t t. 33mlthn (Trii)-CH.CO 
OH (pH7. 9) . 66mM CH.COOK. 1 
OmM ( C H, C O O ), M g „ 0.5m M Of-* V U 



4 b — -MDIthiothrBitol) . O.lic/iiBSA, 
Q.lmM 2' -r^^^7ry^^5' -MJ* 
*7 = -h (S/^*fc. XS^UKA) . 0.1, H 

(i^?*t. *BJ:yjBA) , o.liN 2' 

vtt, *BJty'irA) . o.ib,m^5^>5' - 
£j£?i*44,>t fl^r3o , ctcr2o^'fais J iS:*'tt 

MtofeSfc t Jtm^. 2 S S O x ^ •Jt'SrSSJUL 
T, - 30T:tt3^HH»»Ofc, &IC1 2 , 0 
0 Orp.(e f 900 f )r 1 O^HHi^^ttLtDNA 
fctJBftHttb, tSSivfctt*fc*ff!t»l/*: CD 
NAKWII) . 

SiU'J^A- (Si i I linker) ( 2 jfl 

ift »3*&tt J: y A A) 1. 5 T,jff V x ? u 

:+ * K * V (T. polynucleotide klnaia) ( 
3i9i(«AdttJ:>J0A)2. 6*ttfc*. 66 
mMhn (Trla)-HC* (pH7.6). ImM 
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ATP, 1 0 m M M c C A , . lmMX^<;t/ii;> 
(Sp«r«ldln«) . 15mMt/f*^Yh-^ 
(Dithlothraitol) , 0. 2 n/i I B 3 A <D fit. 

.tt i o it i "*i-e 3 7 rcr i i»«kjc* cd 

N AttfllY) . 

DNAKHIIKO l/2tt DNA«ftIV^tk 
T « 7 t— J^DNA y # — "tf (T* phaga DNA 
licaaa) 6 * ft i: ft , 66mUhM (Tri.)- 
HC a ( P H7.6K Ira M ATP „ 1 0 m M M j C 1 
lmM^-<^5^^ (Spor.ldina) , 1 5 n M 
i/'f^H/Y!--/!/ (DithiothraitoX) . 0.2«g 
/■« BSAcr>£#«2 2 * fl # "C 2 2 IC tC T 4 
* H £ it? * * fc . ^Ofi^«t:^»«7i>;-^ 
?ao*fl/A (1 : lv/v) «fe»iqt-c»^ 
*9 fcSttbfc. IClc^S© * n d*;i/a 
6:8;tobT*#®*, * JV fl « L & . ^:a» 
y 9A*ftJfaK3'0'0mUJCft*8lctt 
&K2fc£oxiry'-;i/*9i!iLT, - 3 0 
TC73^||ff#^Lfca, 12, OOOrpi (a, 

sooi) -e i o ^-ra a^^m b r d n Att jr 4 

UTfcffo*. **£@ttb7i:, 

»ttt h U n&ftMIX3 0 OmMlcfcSJ;} 

<3ft. - 30-CT3 f»nft.*-l,&, *<0t*. 
10. 0 0 0rpi(9, OOOff) -C10#Wat 
<L>#ttbTD N Afct« * Hfc bfc. &lc, 
ftttRt:XEtt«l/A (DNAtftfVI) . 

srrexa cd - (2) ra8ot^7^3 k 

pBR 3, 2 5 ©DNA 4pilC^lT, 2OJ&&0 
«R»*Sa*Ifcfll;t-C. 5 0 mM h y X 
(Tris) -HC A (pH7.4), lOmM M * S O*, 
lOOmM N.CJ(0aif«5OMl'T37 

? d o*;i/a (i:i v/v) tttfctobri* 

* Bfe b fc- JClc*#02anjK^ 

Kill*., &tc 2 »fttf>x* y -A/ fcifbT. - 
3 0tt3>}|i||«f|ttfli, 12, O0 0rp-(fl, 
S OO.i) T10#Wit^#«bTDNA(&tt« 



jsrhbs 6*3-2 me;* (22) 

d b (DNAKIfY) . 

£Sa A I tftliT, SOmMhyx (Tris) - 
HCt (pH 7.4) , lOraM M f S O. . 100 
ra M Na C SOttMfft5 0 « (}> *C 3 7 1 1: T, 

2a*M£££tt*. ftfcb «TR60^tt 

'J-ti'JBALfcLMPrifC-X (Ac.ro..) 

ISf 3.4 * o — a 0) D N Aff^Off 

& & b b , ■toi*5SCD7 p sfn-Ay>i/fcwym 
teJto t e ttttft tin' at. 6 5x:-trio^raiin 

*ftb. 7 □ - * Vjl* & t t Tli b fc. fcK* 

b A. »6^Vft.7Kflt*^<0^xy — - 9 n a 
*A>A'(l:lv/'v)«* * ft b T J* W « - 
* Jff 8: @ J& b . It K S O # n n jfc ;i/ A & & 

fc@fcb. c iv * KflEtttffc b ft (DNAK#YH) • 

DNAKft\I±ii:DNAKIfVI^It 3 * {fc 
(5T«77-^DNA'Ji-1ia, SOmMh 
y X (Trii)-HC ft ( P H7.4). 1 0 mM M K C£„ 

10 mM 5=* # h 1/ ^ 1 ^ (Dlthiothr.i tol) , 

1 m M^^A* 5 5^;/ (Spermidine) , 1 m M ATP. 
O.lmff/mA B S AtDflfflKl 0 0^1 ^7. 

i 6 rtcr-ift£i&£-t£fc. t«tt70ici:r ■ 

1 0 #raar*5l" 5 d t (C J: y . Bi&%:fr±tiikti. 

c 2 ) - (i) og# . *o «*- # e, 

JvfcSJt* * . r h 7 it Y ^ 'J > < 1 0 p r / m D 
fci'D^^riin-yj/ (20m/j»J) fcfc 

t"c-e-n-f^a»b. dfeWoD^rufcflixfc. *o 
- (2) <o^tticj;y. f/if n<o»«fl»*t 
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KDNAtSPT. WCXa C2) - (2) 

tajc j: y . x 5 Ko»a fcsi^fcja*. a 

ttfll«^^5X4 KpAG311tK4»t/fe. :/ 7 X 5 
KpAG3U«, :/9XS KpBB325 60 WKSIiNSa a I 

*-£&#*0Sai r ff^tf*3i*nr v>&. 
fc£ftfcy?xiL KpiG31laMIKJ»3lltoffJ6lS* 

'J^A-^^-fen^ ( Corynobacterluii iflUneco 
ll)80I(ttl?fftf» 5 6 8 ^) I C D H 

fir -g- O *?J 3 . 4 # D -<-xaEcoR I -S 

feDN A ft 4 . 

75 X 5 KpAC3lI«r«*i-*a#xj/x >Jt7- 
3 V ( Eacharlchia coll) K12 EB106 
<pAG3ll) ICOUT, (1) 
till. ICDHlSttta^Ofc. flL. d<Z>* 



MBBOJ 63.-21 41 Bil (23) 

KpAG311 DNAlCiy, JfoEXfi (2) 
- (1) «J*iS-C. XfxiJt7'3iJ (Bicho- 
rjjchla. coli) K12 E B 1 0 6 t BKIBjlt L 

-tow*. H^fesfteafttt. ^tf h7t^ 



iS 3 


» 


W ** 




Efll0 6 ,} 


0.00. 


BB 106 (pBR3Z5) 


0.01 


E B 1 0 6 (pAG302) 


4.07 


E B 1 0 6 CpAG303) 


2 . 3 B 


B B 10 6 ( P A6311) 


0.21 



4ttNADPH (Nicotinamide Adenine Di- 
nucleotide Phosphate, Raducad Fori) OV^ i» 

£2) -T - • 3 y Vi^t^/'^ X K y # 
-fe Z/ 2 — (E. coll Genetic Stock Ceittar), ^ 
,*t - MVh * t — ^ > i> x * ? W y £ 
X. X — ^ i/^-r, X £ — /V #7 

-r W f > , 333 1/ — A H V — h * fc^— — • 
;Ky;?X 3333. - a - 'W ^ :/ . ' 3 * jfr s> h 
06510. T > V 1) 3**ffl (Daparteant ol Husan 
Gonatici, Yale Ualvarsity School of Hodocino, 
333 Cedar Street P. 0. Box 3333, ffev Havon, 
Connecticut 06510 U* S. A)4>/* — ^7 
*J x -< ^ y if 7 > (Barbara J. Bachaann) i »J 
HanftX^x'Jt7'-=i»; ( Eacharlchia coll) 
K12iBK*#T»a.:*:»**l±. ICDHjStt 
HiRbti^, ft. JbS2«W*e>tt. MTt.BE 

( 5 ) ^."Xl K»*G3U* 6 <OICDHH 



ItBxi (2} - (4) ?H«Lfc^^ K 
PAG 3110 DNA 20m^IT. WK»*S.* I 

*SO*ttiiAjr. 5 0BM.Tfl.-nci( P H 7.4). 

10mM * * S O.. lOOmM NaCAoft 
»tt 1 0 0 a A 3'7TClcr2a»MfiA5*-tt 
fc- «ftl/fclC*Ht. Wffixfi CD - (7) (0 
*fe^U7^D-^ A/ )|^ Scfl ^ Lj , ( ft 

^*£<0D N A<0ttffJ fcfc. (WEXS CD - (7) 

3y*»ll»4*flICDH«4itB ? ^oiJ 
3. 4 ^-XOEcoR I -Sa 1 I)W#^*|flt§p 

^iecor r »ak:j:,r£ i; &*« ft «n»* s «.A 

C 6 ) rUi KpAG50<\ (0 I COHfl£i| 
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5 K pAGSO «)DNA5MC^l/t, HW»H 
SaaifrlSMffiap^T. SOmM Trl.-HC A 
( P H 7.4). lOraM UtSO,. 1 0 0 m M 

N»CflODltir«60fifl^-C. 3 7 r- IC T 2 

MKtfs*fc. *coa, 7 o rtr 1 o o 

«:*Ha«3 0 0mMC<c4«lCiD^., 2 & & (?) 
J^-^iSiJOt, - 3 O 3 B»M«# 

ftC12, OOOrpi(B, 9 0 0 k) tl 
O^MiJ^^aOt DN AitJRiiatlL. HfctJB 

( 5 0 m M h U (Trla) - H C I . P H «.4) 
2 0 0 ^ fiC^tffL. ^^f 'J7A"7^^'J« 
jft 7 7 £ — (Bact«rial alkaline phosphat- 
ase) (£ fff at $ 5fc ^ *fc * u » A) fci*fl:as2ra u r 

6 5 r JC -C 3 0 fc. 3£Ktt»**l 
V -;f ffl-a-Lfc*. 12, OOOrpi 



4 BSA (^•fef^^i/^-f 7?*f5 K U -4tJ: 



»ffilB3 63-2141851 (24) 
(8 . 9 0 0 c) rio^iWB^»«ut*f t 
BifcL. Xk:*,3l@|i3Ca^ % U S U fc . 2k 
ic^jl t 7 i > — ■ #na*/i/A 

(1 : 1.' v/v) ttfefciffU-Ciffi^-Ufctt, 
12, 0 0 0rpi{8 , 900 e) 7? i 0 . 

nrf?;i/AiajDOT««!b/ift, 12, 000 

rp«(8, 9ooi) trio^war^^tto, * 

3 0 0 m MIC ft*.. 2i»g(5x? / - JU 

ft. * Oft . 12, 00 Orpi (8, SOOff) 
T 1 O^MS^^l L , DNActH*@J&L*. 

C2) - (5) TKfiLfcDNA i ;* * i: 3 # 

UfllJO t S: 5 0 m M h V X (Trls)-HCl 
(pH 7.4). lOmM M t C fl,. 1 0 m M !/ ^ * 
hUJb~A' (Dlthlothraitol), 1 m M * 1 /t> 
Z 17 y (Speraidine) . 1 ro U ATP. 0.1»c/« 

(7) ICDHg4itfi?H?J^:^y 
"5 7s 4 KpAG 3001 0) 
SJEI8 (2) -(6)t»6^feM-^S^ 

mesop i t^twEis ci) -(a)-<e>£ra 

■fe 3 ^ ( Corynabact arlui lolanocola ) 8 0 1 

f hnoyvi ox t^tfLo*^ 

[2] - («) CD;frSSK J: »J . y77;KH» 

u • i& sz x s ci) - (6) <o2rifiK*y-t*.6 

pAG3001 fc JEt» L fc- ^ 9 * S HpAG3001tt»IOH 
tcmUfctftc. y 5 * S KpAQSO^W WI»3»Sa fl 

& 3ft I C D Ha4iJ fi^ t *J t/W 3 . 
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(8) x 5 kpaq 3ooi«?rHr«to i c d h 

•f-? A * KpAG 3001 0l|f (D n.'J 'J ^ A • 

^ 5 "fe 3 ^ ( Corynabactarluar aalaigaeo la ) JO 1 
(pAG300l) h5fYfr^l0p * / ■ i 
LGiJvBUSHS (L-yaxt. ?A,zi-X2g 
/«. K,HPO ( 0. 7c/«, KH.PO, 
0. 3 « / i ttzXTpH 7. Hz Mfi t 

sour, 3 2 T:fcr-j*aa«* 

ttXK £ tigS U. 0. 8 % N « C A *»tf£ 2 0 

y v £ ^ ttm £D«sK-t;p^ ^ i^** *r if — 

(8S 3 0 2 1fi) TfclSLfcSK 1 4 0 0 0 rpa 
(2 0 0 0 0 *) V 2 0 ^(OiS^^tt b r , fift 

fc^pfer cDHisfeca^ii. sr is x a C2j 

- CD 0;#fcicJ:tff7- 3 fc. *®»Jft. * 4 A 
*CmL/itaiC. ^ ? A * KpAG300t»#Sfctt . 
- P AG50# ^ X 5 KIP«»H4S 

(I) GDHjfifsf UODNAUf^<D5f« 
SfrKxaCl)-e#**.fcpAGl001 DNA <2^c) 
fclOO/i 4 <D50«H Iria-HC fl (pH7 . 5) . 100aX 
HaCfi . LQ*H HtSQ 4 0>&mmW^ lO^fcCDSaAI 

l0»O#tt^"S i ;4A(3M)£:2.5&g0)x£ y _ 

;t>4: S:iSiira-&tt-ior-c30^w#B u. 
»(i2,ooflrp«<a,9oo«), io#ra)c J: y a: « & # 

T&^ftfrfc. tt« &«£E*S»£*TpAG100l D 

(2) I CDH«fi?t*fiDKAWit^H» 
Wtexa C2)T?# * fc P AG300l D N A # « 2 
00 ft I (lOO/i C D N A) &50i« Tris-HC a ( P H7.S), 
IOOaH NiiCa, 10iH MiS0 4 tOtt»tt400 a ft^TSa 
4I(20Htt)Tttllf L fc. K^lt37r T2N»Wt7o 



»fW93 63-21 4i8!» (25) 

tJt/<r, *PICDHJtjgttt»U & , m • ? 

ft iter v ft -> . 



m 4 « 







* 


ICO H Jfcfgtt* 5 


8 


0 1 


t) 


0.51 


8 


0 1 


CpAGSO) 


0.59 


8 


0 1 


(PAG3001) 


3.69 



fs i) »3««oa i) ^nc 



& 2 ) *2«oa2) t m c 

(9) PAG3OO10W3? 
Corynobactorlna ■olaaiocola a01(pAG3001) 

««*jni.ooii-c«it, ttfixacn-oo) 

tratfO^F^t-CAk^-r^cifctci: y P AG30Ol D N 
A»fc <tt50*x/*A )1.2» JJ fcWfc, 
(3) ODHjtfi^tlCDHitG^t^tfail 

* • S««4r.70 , C-ptO^flffAi3(iLrW|R»9llft*. 

7# n - k: J: *J I C 

DH3lfi?t^tfDNAWfrCl C D H fc £ 

ffc*^, lir^fo - ^y;K^H/<t 
^^ ; 'Jt-f-5rff5 HJ-tt(BRLtBJt) ft 
«LMP-.7^D-^t««)fe|8^T. aOY<Z>£ 

a r □ v y K*#a(i»f / a ) ^3o^jai« o t jftfi 

■CTio^rajnjtt s: trv^. s 5s ^ »c » « * -tt . 
2o*c-cio.ooorp-(9.ooof). io^ra<oia^^a^ 

fT^T. *>W«rI3JRO^^ * 6 K H« K 7 x y - 
^/ ^ a n jkyi/A«iffl. 15 J: V 9 n n rft^/Attm 
S:fT->fc- ft. 7xy-7t/j«t, 7xy-^/^a 

7. flf £0 5: it (T.Mani.tii, E.F.Prlt«ch, J.Sam 
brook, (1982)Koldcular Clonlm:A Laboratory 
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Hernial, pp .453-459, Cold Spring Harbor Labo- 
ratory, Cold Spring Harbor. N«v York) *C ($ -d 
ft. iCl/lO»<0 3H»Itt^ b <J 0 A t 2. 5 s » 

cox* j -jut fcaina^^a- -sor-e3o^na 

*CDft4*CTMO,O0Orpa(9,QO0 S K 10£ffl 

fctft. UT I C D H55f# ftlS2 

D N ARffK) , 

<3)fi&;t:/5 A 5 Kffl#«- 

Trij-HC 5 (pH 7.4),. 10»N XgC j,. IOmMI/ * * 
l/O-il/, liKX^^S 1 ;^. 1»H ATP, O.lif/ 
.4 BSACBRLttH)OttiV«S0/i t ifr-c i;/T-if£ 

*#«L-fc.(7/i/*U »a*it:T.n*aniati*, E.P. 
Fritach, J.Saabrook, (1982) ,Holacular Cloning: 
A Laboratory Xanual ,pp363-369 . Cold Spring 
Harbor Laboratory, Cold Spring Harbor, ?fo» 
.York***, £l'J^f-Ai520ii/ii. y !/ 

1 I «Va-CW13kbi:ft3.4kb«)22j:<OW^^^ C 4 

_bE2*iiO-5^01tt. Corynabactcrlua a»la»- 
aacola oOl(piaiOl) J: IJ , W El S C 1 J - (S) 

a><&#te£#o Ttfaia** r^.x * Kpighm® 

MA»«(40p f /«l)*I.6.I ftlf Ufc, 

tfWfcftfcLfc. m« tgiiaic***'. *«o*hr 

piaiOl UpAGIOOl tOSal ] 197 U 3 . 4kb CD ICDH W 



^MBS 63-214189 (26) 

( 4 ) Corynabactarlua inlagaeco la 80 I <0 J& X 

KlieDNAKffXfc^>T»E3?aifll-(«) 

"t: a -5 ( Corynobac terlua ■elaaaaeola )801(tttX 
W&*» 5 5 8 £) <B#*fe& *i. ft}* 

^ U 2/l0*i/« 2 & * L G C L d £ Jfi 

iC 3* 3c 1 5g/ 1 %^t/^Jfi:LQigJ(ii:lt/<^h>l 
0g, »3f»X^^5g. KaCi 5g, ^;u3-^2g&rt 
*1 L P H 7.2lCH«ILfcfc<0)±r«ffcl, 

C s j ajuiyn5 k a i* b 

S>S4ff fc. ±E?9i5CfK^tt 2 0 «t ft x h 9 

* -< i7 U ;/ 10 p g/» ft fettfLOPajft ( L O # 
JSfcR.irPO. 0.7 t y« fcKH.pO,, 0 . 3 g $ » Jo L 

* 1/ fc. ' 
(6] QOHJitflCDHftttfi)*? 
& & &S0m ft £ Corynebactariua aalaa- 

aacola oOI(pIGIOI) & 0 . 32CTMl*#*l, 

fc. 3^^1^J:U£^(A>t>. 0.8*<V/V)«aCl 

2- (N-Borpholino)ethanasalfonic acirf:HES, 10«M 
KnSO., 10a* ED TA) 1 2» A tC {B 3 U It . Z *V * ~7 ^ 

(A530l2ffl) "C & 33 L fctt. 14.000rp»(20,000g) T 

2o 7 >m^^ 7 >ttur«iA^Hi^(fiff9ia)&sfi 

& V' CorynobactTlua loltnocola 8 0 I £ fi 

»l*tffl^t:n ecoGDH*; J: i/icor<d 
^To«tc ut:ar« Lfc. gdhis ttttz.sa a <nm 

*H#n*(50»M Tria HC A (pH 7.6). 20aN(RK,). 
S0 t . 2S«M KADPH, 5.K a - >r f> if A/ 9 *> ttt . 10- 
100/1 i ^ JH ft ^ ffl Ml CO 30-C kl S tt 6 340n>^ « 
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WraB363-21418;i (27) 



CfcT!*»!>fc. *JtICDHi*tt 

ffCSO.H Trl.-KC« (,l 1-4) l.«-f 

1.1 HnCt.. 0.5.X NAOP*. 10-1*0. * »<0l8«ltt 

(fi ft) (D 30 « K S It a 340... K S » S » » * 0 It * 

ta 2 ti:«*»^ ■ana***"* 4 ' 

Kaflt l± n - <J - 6 <0.I^.Lo.^)'.N..J.Ro«•>>«« 1, ' 
R.J.R.nd.ll.OSSl). J-.Bi.t.Ch...l£S,M«>«* 

|)tl»l^»«k«M 1 ' fc ' GDH IB t.lt 

icoii«>a*ii**»s* c » , ' fc *- 

9g & * fcGDH fc ICDH k # HB K.a « * fcX ^ S £ ' 



.S3) J52««ffi2) t W C . 





I C DH° 


0 D H*' 


8 0 1° 

8 0 1 (pTGlOl) 


0.82 
4 . 5 


0.85 
4 . 2 



***«TttAH+ICDH + 0DHO.8l!l 

PAG5001 ft * * b ft : PAGSOOI fta'J^^ 1 ^ 
A . -t ^ -fe 3 7 (Kftr ynnbactarluM b «acolg.) 

9 -7=7 * * KplG50«Xba I 
L ftpIGlOl 4 tt W 1/ fc- 

C.l r pAG500l**<B AH3lfi?l*t? D N A * 

(DA H***** D N A OK* 

168 60871 (^CBXJfr-<-i-f " 



XW±(Dr.B.rr.«*«,KIK t USA) * U K * $ * * • 

*.NaCi LQl/t , P« 7.2)100.1 
37"CKT-*Kt3**t'*- »»*«*UKfls 
fc*ft. ft*Uftft* l6.BhU*<frl.)-HCJOH 
8.0), UN HDTA IC * S > fc • = * * 

(y^Ttti U K A) *& 200 * ,/a * ^ ^ 4 

Kr^*ttth «; * A > 

*, fi^tti:*»COTMEttWtt(S0.«h';^-HCA. 
5.N HDT.A, 100-K MaC % . P H 5.0) T A* t ft 7 

x y-*tin*aai>fc** lo.ooorp.(n.oooB) 

^XS^^ iO,0O0rM(lU006i)-ClO*W» 
tB«tt/ft. CflTKMfc**** 
BO******. iO.OOOrp- 
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^WfiJ54*fc. £#**7ft. \/S#v5H »«ci 
*8 tt £ I/4$050*j}f y jc ^ u ^ ^ i; 3 
G.OOOftJfttt t 9108* t . 4TC T4B$W## L 

» &ftj£fe**&5,OOOrp»<2,700«)?Z0 4>Hia 
^#«L. itJR&Bttl,*:. £t* *TEft»«r(lo 
■ » h »; A-ITC 1 . UM EDTA, pK 7.5)4* A lc * l » 

h »; & *nag3oo»atc;fc 5 <* ^ kio 

*^C0a. -30r KT3S||3J## L , I0,000r P a 

DNAa&0.3S. r /* 4 O^DKAffltttfffc. (MAR ft 
*) 

^f^^-Xyf'J A ( BacJLUua mbtilJLi ) 16» 

ff i H3( r - vs?^^-D> 1; r h 7 r >5J* 
#^tf«t&*ftft)(*K;*#x*&, 

* tr wr-r-fef>65«^*35»wci4t/i i.hpo,. 

6*/4 KH.PO,,, 2c/fl !tttTV*-2A. 1*/ fl 
^ h y ^ A. 5 f / 4 ifyi/a-A, 0.2 f / 

A MgS0,-7H,0. iSc/ A 3QF 52 ( 7W 73^JO, { J/ 

x-f-Afcryj/ZH'tfv. ^ a V - -r 1/ # * 

-•r ^-x^:Jf4 4^. I072 - 1078K, I958*Ji 
CJ.Spazizan, Proc, Nat^ Acad. Sci. USA. , 4 4 » 
I072 -I07»(l95»))))±»ciawu. 37r-C2B« 

50«i/ A CO L- h'J^f.77 Vfcli/i^L-^A/^ 3 

^ J3 J& (4) 50 t / J »L4 'J ^ h77 

*3 <i)±TJt»ur(B)±T*j#ft-c 

T * ft 0 , ^f/l/^X7*f n ( Bacillm aubtl 
168 fUaftfcS^tffc. ft. ft ft |* . ft £ 

4fcX»tt»«f3«eWk:mxWm*»1042^4: L-C* 
ft * ft T S . 



/<**y*B*-. #146*. 1091- 1097*. 198 
l*(I»analta at al., J.Bacterlol. ,146. 
1091-1087,(1933)). .) * L - * □ * 5. « K ft » ^ . 

^jcti*** ufc. *<Dttftttz- flfri4c/a 

0.2*/4 K«SO.-7H,(K O.Z K /4 * * y ft (3* 
hV7b7 7 > * *t/#ifi4Q s 4 left ft t,. 37 C 

tmraist^fft, *«*»ft4.* * i4./ * 

U/ fl ^ x > ft t S 'J •? A . 5*/i ^n-*. 
0.2x74 HcS0*.7H a 0. O.I«/4 5.«/ 
A L-7^¥rv,s.,/4 L" N V ^ h 7 r > S ^ 

tt%xn*s. tc»ft uxs & *c37r-c9o^rast 

-5#ftLfc. *#ftttl-4iC. WEiaQtl^^ 
ft fcDKiKffX I IQOm 4 £*H;tT37t:T30#Hn± 
^ t < ft i; -J Jtfftft , S0,s/4 < 0L-f.'J7 , h7 7 

(2) 3 r; 7- y O A - > 9 1r 3 ^ SOI 

CCorynaha ctgrium aq la »»« e ola ) T Sf <K jff g< 

^ ffl^DWA<OH« i: * CD ®m 
. = r ;*^ff V!7A^7t37 gOU Coryneba 
etariua aalaigacola 301) (ft X « ff£558^) 

*.6ttEmilS CI) -(l )4:fBIft^*^ 
fc J: y D N Aft^0.a5« f /» 4<B£DtfA»fc2ra 

KAlC#LT13*fc©ft/H#3ff -Xbal (TOYOBO^t J: 
UftA)«:ftA.. 50.H h y A-HC fl (pH7.4) , 10.N 
XfSO. . IOOiK KaC 4 CO ft»tt2O0 jt 4 r 37X1 \z 

T2t*MBZ&Zi£t±; * ©ft?ot:-cio^/aiii^ L 
r t ^ . (DNAKI^a) 

( 3 ) 7*7^5 KpUBIIOco H H 
it"^. r 9 * 4 KpUBIIO «: f- JU X • X 7 y 
^C flacUlu» aubtllla ) I6S «A3*C^AU. »^ 
ft feiBKftftft j> lipUBHOfc ftft L fc. m*>. Ji 

ij A( Baolim. »ubtAll» ) 165MA3 
(«X9fA»ftl04 24>)t56B4COL-7aXlCttBff 
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amt* t5.£ (osMJia »ja<o.5H s^-^o-*. 

0.02H 0.02M HiCft,, pfl 6.5)T&fc 

318:4.5. ft JclO.c/.jJ MffcOU'/^-Afe^^rr 

□ hy^^hrbOfcJaSS fr.7,000rpi(4,500i). 
5-C, 7fHnto&b&MVmt!L b. SXK|*»8t5«ft 

i: U fc- 

:/ 5 A ^ KpUBUOC^ -fe ^ y -y — f-. 5 ^ 

s y - a j? y wa) ft tea* wttao.x h. y x-hc * 

CpR 7.0), ImH EDTi) tlOO ft t/m i (D i * h ^ ^ 
J:^tC»ML. d <3DNA«i*50;r A *2f$»&C9SX 

fftto.s»* \ctoMvft. * ©«sr^PBc»csKj(a 

Uxf Wifijn -;i/50Q0(Poly«thyl- 
en« ilyeol S00O) ft 40* » flt K » B.+ * H . 5. ft ft 

Ttflfcb, ^ y X 164 HA3(pUB110) 

ft & . 

!? -pUBHOft L t^f^A-X^f y 

X168 HA3( Baclllu« »ubtlli« 1 63 Hi 3} ft jl ~t T 
^^(Os/»JI ) 200-. H-rnAl:a»L-. 

37rtr-*J»«bfe.. # enfc#*i*ftiK»u. 

lSJti/i-^ n-A. 50»« h y A-HC A ( P H 3.5), 
50-H EDTA . S»f/«A tj V * O A (is ? T ft) X i) tl 

i?K®tt2«4 tcmn b. 37-c tc r3e^iarstf? * -it 
fc. *k k y h >»*(fl.Wh b >x-ioo), so. 

»MJ^-HC«, SOiX EDTA „ pH J.S)2« ft ft ft T 
37TZK:T30#ra#» bfc. ft IC Z CD»«f t 
T 30, OOO r p«(ff4^OO0*)Tl b _b fll ft 

0fcb. rEttWttft^^ris.a i: ufc. cioja 

■ 4 fc tt it * £/<r A 13.64b * ft fiO it T ft * K » * 
b. 40,000rp«(100,000 f ). 1 5 *C T 48 S> JVI S ^ ^ 
flb/5:. KpUBUOI*. H#*KJHK,fcy 



JfB3B3 63-ai«118Jift9)' 

fc. * 4>fftSMML-PVPJgttU-:f a X 2«»aCc3s 
ima»«fe^iia^L. »J \C=.A/ fcfa y K 

> CPVP:Polyvlnyl pyroUdono) ft ft * ^40 5 / ft £ 
* 3 <fc "5 Vc»;&0 b t> O) ft 6» a SMfl b T . 4,000 
rp«(l ( 30O,)-C10^niJM^^|i It. JtSMffttt 

tt» b fey n h ^ ^ A h £0.5. 1 <DSKKL 
-PVPigjfiL.i Sriin^r*>i^^HBiaitt30T;T2 

Wftfflv>i. TJ»*^ttf«ttDKS»»C^^3-X 
Sc/ A „ A if 5 J BfcSg/ . K.HPO, 3.5«/ , JCH.P 
0« l.Bf/ft, PVP30g/A, HgC « f 0.4b/ B. 
^«2th»J ^AUSg/fiJkllSc/fifiO^^ftSJiU 
br^l^O, ±Jf*35i*i6l±J:ffiDXS#*[K6K/* 

b fc±fl*3ej*i&3« ft t ftffl^ Lr . T 

**K«f*-tK»M-r 5)'fc*it b,"32t:TSHm 

#»'bfc. a«i^t7^i/vtt«t»itiiii« 
ft^jz-ajnacDA^^-r^^t^^rf^L-*^ 

ffi « n , C <D /< VHSa^fa-^KHS^i^a 
Jt9-Ctt*%«£ £: tc £ 0 . ^9^5 KpUBUOfc 

ON A a at 100 >i s/m ft ^ ^ * = KpUBHOCDatt 1 ^ 
T«l» ft ft 

(4) ^ 5 ^ 5 Kpl/nofjsjfit D[^7 X 5 K 

^7^5 KpUBIIO DHA 5 a f b T 20*ffi ca 
*J«»^Ba«HI (IOYOBOttJ: y » A ) ft ftl it T , 10 
«M h U ^-RC ft (pH 7.4). 10.M XcSO. , 50.K 
KaC ft . I***??-* X V 4 h - ^ (DTT) « » « 50 
* ft *"CJ7t K-TZSWKfcSttfc. CCOSjCtt 
lC*»(07i;-/l/^DD^Ji/A(l:l v/v)«!fe 

amitatf^tt, *jffta4tbft. sc «c«c» <o 

5rnajX;UAfta>ftb*Cit^O«k. ★JBftflSttb 
^. *i/>#H^ S y Aft<l»»flt0.3XJC4S 

*k:itfA.. Jktc2«»^x4« > -;uft#ia LT -* . 

0-C-e30^M«» b fctft. L2. 000rpi(8 r fl00i)ri0 



D/UK** X ffl t 3* (ft CDT«DKAtK U Jt 5 - -fcf CT*Dff 
A poly.era«)(£rffiftttiS;£*t «fc y » A) £ 3 
3aK S y X-CH.COOJC. 66aH CH.COOI. lOaKCCIUCOO) 

o.s.k:/* * s 1/ -r h -;i>. o,in/i a ^ */ 
Ait r )V7 1 > (BSA){^-tf 1; -* - * 5 j* ? 
U -*fc* y BIA) . 0.1 >K V-?** vr=r J >s 
V5'- ^ y 7 x - V it/ #S.fcyfllA) 
, O.laM Z'-x* * 5> U * *J VS'r h V & X 7 
h(is{fT&* #S<fc UNA). O.liM 2'-^** 

a J: y * A). O.la* ^ 5 ^^S'-hiJ^ x - 
KViTvtt. #H * y » A)flOSi5tt44 a ft *T 

?a *'&&m&zoQ*nic* zm&tok. 2«»s>x 

ft IC 12,OOOrpiCa,OOac)'ClO&|W5K4 0 * b TDKA 



flTlfl^Hia^^jttL TDAAfctB! * B U d ft * 
Mff tt*t U*:(b«AK#XVi). 

Xba I fe fin X . 50»H h *; *-HC ft (pH 7.4) , 10«M 
K*S0«. 100.M flaCft COttWttSOx 2 T? 2TC K X . 

tt K # L . fc£L**i*ttlc(±. * X jr y * 

ffiML. 4r l fc. *icx*t">Ar 

Ttttt. 4.1^ n ^-^oDNAm^coffft fe we 

L , ^cDft&arrfn-x^ii/fcgjyftibi:. ® 
»J tfi Ufc7;tf □ -xy/l/£*0Jt*c93fc*ti9TK 

taiuu-cDt^tft. * * 1 0 u * . ttfcft** 

M*c, *8<0 7 1 J -jis-tr u orfc/i/A(l:l v/v) 
Mft ».*0 UtrMtf<Dtft. ***BttUfc; »*ft 



It>a I y>£ — (Xbal llnkar) fflia#5££& 

J: y«A)i.5p K i:r*j«y5Cir u^^K*^---fef 

(T* Ploynuclootld» kinasa) ffl jfi flt ^ £ # £ 
y«A)2.5*ttfe * . 66a* h A-HC ft ( P H 7.5). 
tiM ATP, IOiN HjCI,, liNX/<^5i;>. 15.K 
^f^M/Yh-^/, 0.2. r /,i BSAOfitfttlQ 
/* A©^T37rfcn^WS^Sitfc(DNA5Cift' 

DNAtC**XIV£*i:DNAKttXV£;a:£T 4 7T- 
^D«AM-1f(T, Phage DNA li t «. fl ) 3 Sft «fe 
3£6&.fcyttA)5*ffii:*. 66»« S 1; x-HC £ (pK 
7.5), L.H ATP. 10iK H t C ft , . liH^/<^?i7>, 

«22^ « *-e22T:K:X4^WSa?« Ufc. COS 

SFO V — ;i/ • £ □ niftyt/A(l:l v/v) # £ io 

icin^., ^ tc2^^Fco jt y — vi/ gjjfrg ^ T . -8 

★ Mts^ufc. w &ft fcTfcjf^. ttatthy 

rnajfrLfc. * 0>3UO,OOOrp«(9pOOOg) "ClO^H 
^/Cr^tt L XOHl&m * H 01 L . 2Sc tC. t9 6 ft 
^.fct«^«flE«eHb^. #6ftfcD«AK*!f ftSO.M 
N U (pH 7.4), 10.K X«C 4 B . lfl«M£;^* 

N U -f h — VI/ , UHX^yi/^i^V, laM ATP , 0. Ia 

7 - s/dna y>f--tffc»Jiruri5rtT-iftg^ 

( Biclllut tubtlUs )lga^A3(»XCT ft gg 104 2^) . 

* y xi6a«A3(pur2) 

/^fit'X'X^f IJ X 168MA3 (pUX2) X U , » J3 
A 5 KyUIZtr »R U . 90 p 1 /. 4 « « O ^ f> X 5 
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jRXba i % in *. r . so.* h y *-hc a (ph 7.4), 10 

»M KgSO«. I00.H ffaC <0 ft « fl[50 ^ fl 4»T37t: 

KT2i»rafijSittfc. c<os««k:4?»cD7i 

y -a,.^ a art* A(l:l v/v) « * ffi ftr l> T X # 
ffltt, # fc a J& L . JEtc^c*<D^an*;uA 

tt^h y -5 Afc***»«0.3Hfc:CcS«fcto;t. * 

fttt b ta, i2/O0Orp»(«,900|)T10^n«at^^ 
UTDNAitJR*: 0& b* 31 ft R « JE.tt U 

(5) aai*7 , 5^5K«ftrt-i:tt7 , 9x5 i 

DNACOK^XIT 2**;*DNAK8XYI 1 /< c 3 JfL 
tt0>T« 7 T - fDWiy If — M t * , 50.Mhy.X- 
HC fi CpH 7.4). 10.11 JUCA,. lO.lft^* h l^-f 

liH^^^sj;^. i»x itp, o.i.c/.a 
7ox: tcrio^wamtt-*- 5 c t k * y , fi 

L-^n ACA^v-i* S: iff -5 4§ 

?• Jl/ 7* - X 7 * U X ( Baellluo ■ubtilli )163 
HI 113. ;t/7>'X^f U ^( Baelllm .ubtil- 

i£)16fl KA3 . /^f yVA'X/f y X( Baclllq« »u- 

btiiiO iss «A3( P ujt2)4r i 7s-X?+ y 

XC Bacillai .ubtiU» )lgg HA3 < P AG50l) fc * 

ttCJ:Uftib. o.b*<diuc* 12. 

& C0HESJa»»C50«H 2-(N-* ^/ 7 * y y 
;t/*>»:MES. tO.M HnSO*. 10. N HDTK P B 7.0) 

Kffimufc. ;hfe, 7 -9 r> i>*t(BSOtt<Z>N3K. 

t A/rf; ^ ^ («53021S[)-Cft3a b fctt, 14, 
O0Orp.(2O,0O0t)'C20^raat^^Wbr . Utttt 

AM«tttt2.6- a ©»*fi#ttC77.H S 'J A-HC 4 
(pH 7.2). I15.H IUC*. O.llSiN V X - 7 2 - y 
httfc. 50* a ODjBttttajWOOSO'Cic: 240ns 



??raB3 63-21118*1(31) 
***2- ci) - (4) t raa ©^tt ic j; y ' 

A* 7s * X 7* 7" 'J 7s C Bacillua subtllls )168 KA3(ffc 

(6) 3'J*A^ij9A'^t39 (Cor- 
ynabactariu. >.l.a»qcol. )801(tt T ST 

*tl2*tt«2- CD -C5)-e# 6^fcBfHE&, 
50-1/ i h »J 7 f- 7 7 ^ i: 4 a t/» i <0 A t 7 -< 

x y r << * v 60 ft4>oe# 

tt«»^f ^^'X7f y X ( Baclllua mbtlLls ) 
16ft «A3(pAGS01) fc Lt^Ilt. 

AAttttttCDXgXal&tOflSlCll* n 

-y-Mjr-'^w^.ti-y-., ijt.j; x ^. 

-/<-f 5T /U-fr A.193#25SKlB51^C0.K.Lo«ry ( 
ff. J.Rowebrou«h,R. J .Randa 11 , J . Biol . Cba. . 193 . 

265 fl0Sl))>^^rai:mMfc- ft, wa^oari* 
*fi5ti:Ur, -5 s/A?f r j»7$. v(#a^«ilx 

7 * \} 7s ( flaclUui »ubt Ilia ) 168 «A3( P AG501) tt 
ty f> IC AH?S tt % @ flC L t V> . 

(UTAfi) 



* 6 a 



H ft 




M I 113' 
M A 3* 

M A3( P UX2) 
M A 3 (pAG50l) 


5.26 
0.000 
0.000 
0.018 



j£ 2 ) ^f^X-X^f IJ A ( Bacillus aub 

& 3 ) v< ^ JV A - X y f- '/ X ( Bacillua 
«ubtilij)15ac0iH^»«T A « . 



imB3 63-21<\18U (32; 

(7) KpAG SOlO^Jtttgfif 

v< * JU X - X7f-1JA ( Bacillus subtllia ) 168 
HA 3 (pAGSO I) X *J ., WSe5tttM2- (11 r-(3) 
t T ^ 5 J* 5 KpAGSOlCODHi fc 120 p. t 

4>**ffttL/A:. C <0 DHA0.3 K K1 # U T, ifl 
*f 0 *JR»;8(BcoR I , Ba.H I . Qgl D , Hind Iff , 
Kpn I (TOY-OBOfc X U g* A ) . Mlu r (£ ffi jfi J: U g* 
A), Pat I . Pvu n . S«cl 4 Sal I „ Xba I , 

xho i (Tovoaott * y .* . * -e h ct> ajE* 

fttirs^^lt. * omit L Sr^aco^^ 
K J: y # n -X^^«a*fifi J: IM** y 7 

»aLT3o^ia»4tfca. & 

LT£;fc*f#CD» *$f£ U, 4- JW # <D 8c ft £ M * 
S # * 0>#^S>* * ft ffffl b . ft. #^<D£S 
tt. W — 7 # n— j:-c u 

J&PVr — 'JiX pha*o)DJU(3 y ;K > i/- v# 



174 7 t -S>(# XI74pha f «)DNl(5«R»9»Haalir IC 

J: -y-^vjiK? h y -tt 

fe. at ft«o«R#«»3a k * o x & ttiM 

* 6 ^ & * -5 K , ^5 A $ KpAGSOI 
tt^<^ ^ -pU120»ffi»5»Xba I ®m&&lL. #4. 
7* n^-XCDAHa3iiifc-?**t>##<&Xba I Iff 

ii ^aantpft. i m# # u y * 

^r!!9A^5t35 ( Corynabactorluw aalaat 
acola ) 8 0 1 ( ft X jft « IS 5 5 8 # ) ^ ^ (0 A H jft £ 2g & 
S ^-tyDMAW^-C* 4 - 

KpAGSOlODHAJC J; »J . (Mf 
2 - CI] -(4)tW«C3!fiiT?, J1**X«X7 
* 'J X ( Biclllui »ubtllij )16a XA3fc£ftfc& L 

fc. -tola*. HMfcjPXBftttii. ^t*t7 



(8) AR2t^ag^ t;^o*j4.7^ a ^<-x CO 
DNAW^O^tt 
*?SZ^»«2- C.D -(7)Ta«Ufc7'7^ 
^ KpAG501<ODKA 20^ X tC^Lr. 6Q*(4©tfl» 
»3»Jtba I t ftl A.T . S0»K h y X-HC A (pH 7.4) . 
10.M K«S0,. lOOaJf N«C i OflffftlOO^ C ^737 

^fr*OW4.7*D^<-X(ODHAIWfr«)^&|;«R 

u. -eaf* iff cor* B-Ay^t« y m u^. tt 
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7 i V — JU- 9 n a 7ft /I/ A (1:1 v/v)ttfc» 
ftl U-C*#<3tt. Tfctf&BifcLfc. »£*ifc*J» 
98 0 ^ a □ ;* A/ A fc SJio U -C*#<Dfc , * 
flfcHteLfe. »«tS'J-5.Z, 
fefi**»£300aH^fcS,ke>KB;&nL. It2tf.-. i 

io,ooor P a(g,oooi) no 

BJrtJR &«EE«;j»fc, TEH flf & 20 m * tfSS t/ft. 
filJbCDJittK: J6 y . AH#£i*fc-?- 

(9) Zf? X 5 KpAG50^<0AH&£ afi^ fc-S" 
t/DNAtf#C9jfl&* 
WR3CW«lxatlJ- (S) -®-CM«L*l 
7*5;** KpAG 50CDD?IA5p U T , tfRtBSX 

ba I fc 15*tti0 A. T . 50.H b 'J A-HC A ( P H 7.4) . 
10a« JUSO,. 100. X fUC fl ^0ff»6O/t A f£ T , 
37T:tCT2t*/BI£JC2ii:*:. * O Ifc' . 70rTM0# 



3JRSB8 63-214180 (33) 
Win** l, T . it 5 -tt^. i AO kiwtt-^ 

h y 7 A fc AH aaaoo-Mk: ft a « ic j&b 2fcgp 

LA:. &K12,OOOrp»(8,90Qs)-ClQ#fU|5a^a.Jtt 
LTDHAttHfeHiR L. H it « S **£ « U . 

ftBaPTflWtt(50«K *-HCfl . pH 
8*4) 200 p A tc $ AF L , -rt 2 f" U 7 Ps • 7 y X U • 
& X-? y $ — -fcf (Bacterial alkaline phoiphat- 
■■«) (S yCTA)fcl«(LtS!8**llOT 
65X: t T30#|Jflfi:#3 JtJCfg C ft$ *2J* 

AC » iff 0 -C65*CT30^taSrf? $ it*:. <£ CD ft . 

» fc 9 » CO T » E & « "C tt *n L 7 * J - to* 
taX,. L fcttl2,OO0rp.(«, 900«)-C lO^flH^E 

L T *fl le S ft L . J£n -J i@ ft & 
fc*ySLfc. »K**t??(07iy-;t/.f 
nn*/UA<l:l v/v)«(5»J|i urffi^lfcft. 
12,OOOr P .(8,Q0Of)r 10^Wat,6.^» * « 

Ltltf tfeft, I2,ooorpa(&\9oo*) rioa-raj* 



* ./ o bfcSU -30t:kt3b*w 

Lfe. I2,OOOrp«(a,900g)-eiO#H 
ifi^#ttU, OKAftJR*0tt bfc. C*v$r»H*fc 
ftLfc. r cODNA^ii: 2 - CD - 

(i)TBfit fcDNAl PtkZXtiLOTi? 7 -i^DNA y 
yf-'fefC- y ^i/t/->^i: y »TA)i: t ; 50. « K 

A-HC a (pH7.4K 10«K KcC , . lO.Hi^-? 1 ^' h 
U -< h - ^/ , liHX^^/^y. IiM ATP „ O.Ui/ 
■ A B S A (Borino oarua albuaia) "t£ X if *) 
if-f7#7h'J-^J: ij i»A)oa»«50M 6 

TlO^IBIiom-r i i i: IC J: *J , fifl? «r # jt « 35: . 

( i o) AHa^ae^t^^ufttt^y^^ * 

KpAG5001C0 3i*$ 

#DNA lcJ:y. 3'J*y^?'jn')i7t35 
( Corynobact arlu» ■alagaaeola ) 8Dt<HtX9fAfiF 

- (a) -05 teflto^ria^^^nfc^ h -sir w 



IS^ivfcP'^A^ Kt PAG5001 t U ^ » 

?h^*WirU>10Af/ifl fe-S-t^LGaE^i^JIKL- 

HftLfcH. *Br«E^^ffE3*E»«lXS CI) 
-(a)— <D t J: y^xsKi* 

*U- fltCXttfll- CD -(6) kiatJJcOTSr^ 

7*7 ^ 5 KpAGSOOI t3ft« U ^» ~f *7 7s \ KpAG 

sooiti, »i3at^ufc«t, yns Kpagso 

tt3 «J *3rfc» 63p£OAHjB^i«fi^^-a-t/jft4.7 

^□^-AODNAw^^fia^nfca^y^AS 

K -C * h . 

(11) f> 7s 5 KpAG5001»Wa*«)AH»tt 

7*7^5 KpAG5ooi«fl-«) 3 y * y< o ? y 9 a- 

> 9 "t 3 9 ( Gorynabaotarlua aalaiaacola ) 8 0 1 £ . 
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**«20« fl r 20ttl^tt. WKHESttWttiO. a IC 

u f ooor P ii(2a ( ooo«)t:2o^fHa^^« ur , « m 

&£j:y % AHjgttfc»Slt. *7« 
* i> * -pAG50*#«« 7 9 * 5 K#»fcWK 



??WHSB3-^1418IK34) 
* 7 * 



0 


A HifclStt 1 ' 


8 0 1° 

8 0 1 (pAG50) 

8 0 1 (pAGSOOl) 


0.213 
0.109 
3.95 



~f ? X * KpAGSQOltc A < v> 4 *M. 

(1 2 ) A Hits fc*t/ DNAf^O^tf 
PAG 5001 DNAfc«JS^»^i - C3J - (1) *C K 
100- * 0«i»]»>6«6O;c(DKA« 
*J$SOah/ii A ^£^7^5 KDNAftlO 

Asfl^^t . 50«HTri*-HC * CpH7.5) . 100 ■« 
NtC 0 . 10 »K HsCl, ©tt*«400 A * *Tr20J*{fc 
OXbal £8**11 UT37T:-CZI^nBS^* US ^ K 
*y«»rU. **K*tt011 -{2)ICE«® LMP 



^fc, A H»e* **tf ft4.7kb0> D N A mM" * 

^E«f«i -(2)ara*^y^^^ttmu. «dn 

A»fA«2^i»»lt(AH»f^ : DNAK** 
X 71) . 

C2) p igioi * 6 <&6.9kbS J: r^s.Skb^xbi r w# 

^tt«l-Ct9%Afc P IGl0lDNA|&lOM*S:2O 
JJt(fi05IbaE Kj:»;«(JilLMP73irn - * fc # 

Iba I # W K <* U 6.9kb, S.5kb J: t/ 3. Qkb <D 3 »? 
#K#**v*#, s.9kb t 6.5kbo»f>i- * *t iv^ii 

2»fiifcffl^«<0t*ttHi^.. Tfcfctb, 6.9k 
bfi^c/EB.SkbdD^vKcoS^cOTyfn-x^;!/* 

* * a-cam u. wk*** i - (3)©#fc-c c 

ii6fffr(0iB^ttl!)5i.i&»fc(DNAKftXK). 

ttEDNAB**XWSJ;tfDNAK*XtteO£ 
**J8i*T, ttlBHttM 1 -CSJSAtfl -CO k 



* /i ^ ? U A • > 9 -fe ZI ^ ( CorynabactariuB 
■ ftl«»»«c«la )a01Q3B«tete fe ff ft. » & K 

J: y - f ii^n^iCD^7^U'DNAtiRt 
fc. 9 X 5 K D N A if V 7 71/0 £ * TXb 

.1 TWil, *fc&«&-C6.8kb. 6.5kb. t>£V 
4.7kb(B 3 BrK-tfaBT? * CO fir S 9? « . £ * 

n ray ;i/*jfl rsaiij&a 

T3.4kb0*r#tf£i;a*><D&X$ »;->^Lfe. 

* «> * # • B»fl«at»o^n5K#2l» 

6*v. -t <D *> t> <0 1 a fcpAIG321 i: b T» L 

aij^^K^r'J^A- Jt^-fen^ ( Corynabac - 
tariui ■aIa*»»coU )a0l(pAIG321) J; V W 12 3« » 
Ml- C3] OT^tS TpAIG321D N A WSO a I (1*145 
jn/«i)*»Ufc. *~f ? ^ 4 K D N A feffl 

Atjto^ratJiyiwaffsdJcAswmAitiHSrtt 

Jlft, -tCDW*. pAia321ttpIG101©3.0kb<OXb 
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KM GO 4*140tC5tr. 

C4} P AIG321*#tf ©fc*i»«tte>H£ 
3 U * /< ^ U 9 A ■ ;* 7 "tr 3 ( Corynabac - 
terlua ■»laj8»cola )801(pAIG321) fe 50a A 0 * g 

tt-e«fli-»tf « «:a« Lfc, ^aajaaasfco g d 

C^iA-ca^Ufc. ifc AHfSttKO^TliTK 
(?7»H Trii-HC fl <pK7.2). LISaM NaCl 

o.iis ■mv*-7'3-5> io-5o p a <a mm & 

tfi?fc}3>30t;fc:i3t?.6 2,40na £) & 5fe & 0) K 4> «: 0 £ 

##*gtt(228 3?)TiH&T a ctkiu m&C 

>J^A • 7t 3 ^ ( Corynabacta- 
rlua aolaa»acola )aO10 Jff ft ft ffi ^Sv^fc<l^ 



63-21418!) (35) 

$ K . 3fJ*/^f IJ^A • >?1!35 ( Coryne - 
bactarlua aaUiaacola )50UpAIC32M t± AH, I 



B8« 





A H A> 


ICDH" 


O D H*» 


601( P AIG32I) 


0.44 

1.5 


0.73 
2.4 


0.54 
3.1 



£1)8 S«<oai)»:fl I 

mum s sa&Dcn & 



3 

3S&$f-Ctt. CS + ICDH + ODHffl3|j| 
{fctS£#*5 tSc-T - *fcCS + ICDHO 

ttafitDpAGlOOl, pAG3OOl0)fa(CC S jifc^fc^tf 
X§ KpAG4003 fc ffl V fc. pAG4003t±3 

i; * r< ^fy*>A'>5 , tE3^. ( Corynebacteriua 
»ela»secola )301g) ^< 2 2 - ~? J X $ KpAG50C5# 
0.7kb Ba»HI-SalZ*f # <0 ft *> >JK. 3 'J^^i'f 

y£A->5-te35 ( Corynabactariui lalana- 
coj^)m& 3S0 C S &<S? fe 2>t/tt3.Zkb BaaHI- 
Salltf >* ± Afcfcfc*:/ 5 * $ KT?*U- 

K«^r«^«&tt«Kra5i-27gea8tcff 

mffl*i^5x3 KPAG4 003 O W« 

(1) 3 * /< ? ? U ^ A • * 5 * 3 5 ( Cory - 
nabactcrlua aaja< aacola ) SOI (KfcXW4fe3ff5 5 



X 

bactarlm aalataacola ) 80 1 (|&XSf&$|£5 
6 8#) ^^Od&DNAWMat-tO^W 

*DNA«)iaJ(fC!)fc*fcl±. 128m09^D 

i/i^- Vtt-t *J »A) fcAfl*.. 50«HTria-HCl 
(pH 7 . 4 ) , 1 OiH RcSO, . 1 0 OiH KaCl . c7) 
ttatltt 2 0 0 A 4^3 7<Cfc-C2*RIA£$-* 

« -ttfe. ( D N A ft ft X X) 

<2> ^ - ? B R 3 2 5 cr)W8|a WStXbi 

i 

3 V ( Btchorlehla coll ) K12 W 6 2 0 C 
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rlehla coll )- K 1 2 WBZOtSOraflCDL 
-rax (iH^h>10g/J. » # i * * 
5 * / H . flaCl 5 * / tf pK 7 . 2 ) IC fit 8 I , 

3 7t:kiTaffla:5 x i o • a / m a * u *i * 2 

HUOO.K MfCl, L. ifcWfcE 

C2-Bm8fl3*?frl/fclO 0 »N CaCl, * ft & K « 

5miOJk«lfcl 0 O.K CaCl. ^CftttJCJBSU, 

patent coll)] . I (OSISflft 2 0 0 M (C 0 . 
lM^pBR32SDNAS:SiDl/T, * T 

ii?ra##ufcp 2 

fcfc. 5m tt OL-^a^ t^iliLt, 3 7t IC 
(L-^aXlCl5 c / 

a <3*^*?32BUfci5i6) *c*# L 3 7 t-c-fc 

ttxjyiijt7 : 'J K 1 2 W 6 2 0 (pBR 

JBLfc. ^H-pBR 3 2 5ti. #*f«J5#K 
J: y S^-? 1 a - y * . 2*o^y Kor^tl/t 
ffi S ft . r:cr>/<a/K«:Jt^-? L ji-'/cO0aS^ 
ft & If » Tft*^t5rtfc:^y, ^ * - P b r 

3 2 5 0»tft. *Kd 0# Wtt & -< 

^□7^ Kfc|»iL, *©tk*CTEa»*K:-# 
bra^Ut! D ^ AftK 1 9 0 ji f/m i (D^ 
££-pBR325CD2tf£7i*lm8 fc ** fc . 

/<^- p BR 3 2 5 DNA5hIC^IT2 
0 *&©Ma»aec<>RI$: . 5 0»«Trl»- 

HC1 (pH 7 . 4 ) . IOiX McS0 4 . 1 0 0»K IfeCl. 

aa*« 5 o * a tpv 3 7t;tc-c2tfra£#2-tt 

fc. *0>ft. 70tT10,#«»»UtfiJSt;ff 

0 0iKC45«iciiiA.. 2 y -yi/* » 

iDLT, - 30t:iCt3^fiIft»Lft. fcK12,0 
00 r p m (8,fl00 t ) TJ1 O^M»^^ttOtD 
N AttJRfe Dtt U. HttJftftMEIttt L *: (DN 
AKftXI I ) ■ 



*WHB3 63-2141851 (36) 
325) J: y . ur^i^ic trae<5^.-s5B 

^<^5-pBR325S:«»Ufc^J/i';t7- 
3 U ( Escherichia coll ) K12 W6 2 0 S, 
100iDao?h9*Yf 'J> (lOM/niJ 

. lSSfa-^n-X, 5 0iM Tri» -HC1 
(pH8.5>. 5 OiH EDU. 2 m s / m fl y V ? 
t>A(i/#-?*t) * ij * * *»K 2 n A KJfflffl t, , 

&aKT3o#rasfl?;£ii:fc, ^ich'jh^fttt 

(O.lUn >X- 100 (Triton X- 100) . 5 0 iH 
Trij - HCL 5 O .M EDTA » pHB.S) 2 m A & JH 
it37T:i:T30^faj#^Lt. & K Z <3 ft « 
fc , S -C \z X 30,000 r p ra. (64, 000 g ) ? 1 i3 IH 

£^3-*L_k»*Et&b. t e fcim*r 

lflmfltlfc. C^tttC, 1 O af 1 OA* 

A 1 8.64 «fcfc^&T»*lcftftO. 40.000 
r P m (100,000 c) , 1 S *C*C4 8 & 15) jft & & - 

DNA«?fXX I t 3|LttT 4 DNAjKy>7 
— f (T« D N A poly.arase) (SS&^sS^ft J; 
y 91 A) * . 3 3 iM Trla-CH,C00K(?H 7.9), 
6 6 mH CH.COOJC. 1 p ill (CH a CO0),N«. O . 5 m* 
*J ? h V << \ /ty. O.l mg/n.l 8S A (Bovine so 

mm aibu«in) (^< -t? x r y ^ — 9 rf( ^ h y - 

iyfWA). O.I.N 2 , -f^*^7r>'i'> 
5' - h 'J.*X7x-S(i/ir7tt, XHi'JRA) 

. o.i>M 2'-f^*i/i/f;> 5 ' - h y a 
*7*-Ms/^74fc. * a * y * a ) o.i. m 

2'-r^^^^7;j/> B'-h'J*^7 jc - 
h (f^v*fc. ^BJ:iJ»A) . 0,1. « 
v 5' - hMX7x - h ( v ^ v *t . # ts ,fc y 

« A ) CO^ittt4 4 ^ i «t 3 0X1^72 0^131 

&X$1ttt. d<D*U:»ttr h ij : -jr A 

3 O O * « Kin*. . 2.ft*Ct>x*>-;i/* 

SSftllt, - 30tlCt3^(H««Uft. fcKLZ, 

000 rpi (« ( 9oo»jrio^wia^»at,TDN 

( D KAKft x x n ). 
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Xb» I U U ft — (Xba I linkar) Sift 8t 5C £ & 

— -tf ( T • Polynucleotide kinaaa) (2 jff ift & ^ 
3 tt * »J « A) 2 . 6 4: fc . 66i«Tri»-HCl 
(pH 7 . 6 ) . 1 »M ATP, IOiH H*C1« . 1 bH 
15 bK S7 * h 1> -< F- 0 . 

2m S /mi B S A«S0fll 0 p a # "C 3 7 «C K 

r x hhsjc s * fc cdna«^xxh). 

iStT*7r-V*DNA'Jtf--t!f (T« Phago 

dna u«n fi j(saa»3«*ttJ:yBA)6*tt 

ti. 661X Tris-KCKpH 7.6). 1 uK ATP. 
1 0 uK M«C1. . I X^^SfV, 15iK *J * 

S^tt^^^^^i^-yi/* £ □ □ # /V A (1 : 
1, v/v)« iSftl/T^Ott. 0ft b . 

3C k: ^ SP <0 2 a ndoi/AftSSiDbTlJlff©**. * 
& * ® & b £ . t;AWttth'JUi*«»* 
300 iKIC%ft«IICft^. fctC 2te3G>x* y-/t/ 



ttmE 63-2141811 (37) 
iasiaur. - 3 o t:-c 3 **ra«# b iz,o 
oorpi(8 ? 9ob * )-c 1 0 #ra>at<6#tt u r d n a 

ttJS * @& b C n ft MS ttJ» b fc (D N AJtft 
X X IV) . 

DNAKf*XXIV£4fc#bT. 1 5 * & CD » 
«»3iXba I *Ao*T. 5 0 .M Tria-HCl (pH 
7.4) . 1 0 ■« HffSO,. 1 0 QiH HaCiCDff»tt 

50M't'-C37ti:t. znwsL&zittt. m 
ft bfcKtftt, ffiK<7>#&tc J: y, i%72fn- 

^-tfX^ - U * - *- 5 iff 9 h >; - & * U II A U & 
DNA|^flS«l«aL. * Otfjfi CO 7 # n - 

xy^H^tttfc. u a b r # b - 
\z -e e>** « 3 <&* ^ t e m mm * mr a. -c. es 
tct 1 o #ra Aa** b . y^n^^yn/t^^tcfc 
*b*=. *k«#0 7 x y -ji; fegfr Lrft#ft. 



— ;u • a a * ;v A (1 : 1 » v / v ) £ S3 iff 
bt. fcafc b fc. 

co ^ □ a * /i/ A fc 9 ft b r 8t#tt. *f t0 

SflC 3 0 O iKi:^ * J: $ ICS ft b . JtK2fff!S(0 

{&#bfc. *<0ftl0,000 r P »(9,0Q0 s )"C 1 0 # 

ras^#»bTDNAtt:«fc0ifcb&. . t» 

6*ufctt«jfeMfl£tt»Lfe (DNAKfcXXV). 

D NAK # X X 2p«fcDNAK*4XXV£ 
Jti:3J|*.tt<0T,7r-i ; DNA«J/f--bfi: fc , 

5 0iK Trl.-HCKpH 7 . 4 ) . 1 0 mH H t Cl t . 

l.K ATP. 0 . 1 «c/» A B S A CDttHTtt 4 0 P 

fi^-C. 1 5 -C K T-*££JC2 ttfc. *COt*70 
TCtctl O^IBidjRtirtlCiy. H # 4 # it 



( g»chorlchiJ eoli ) Kt2 W620O 3 y V h 
-b/V (Coipotent call)&H»b^. ^ & fv A. IS 

4 2 "C IC r 2 ^ Win* b fcft. SiJ«L-^d 

xfcsipLr 3 7t;i:t9 0 &-m 0 m. % m b & . 

0a.2«/l, <? x ;/« (Citric acid-lH.O) 2 B / i , 
AR7k';>Bt7fC3»-^y^ A(K,HPO^anhrdroua) 
I0c/a . NaH«H»P0»HH»O 3.5i/fl . <f JU 3 - X 1 

zswg/ a ) Ktt#ur«mo.fc. - co « 
titwen^attt. 7>e f i/'jv <30p f / 

a£*fi**«*rbfc*fflttxi'xufc7. a ij 
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( gachorichla coU ) K 12 W 6 2 0 CpAG4 01) £ 

u r # tt o fc . 

itfi?7*4:tft«ai/i. *&fl2«{*J3jft (NT 

w l V . ifi'JtTo'J ( Hacharichla coll ) K 
12 W 6 2 0 (pAG401) * & £ tt It l* & . K * S* 

V A > fit :HES, 10 ■« HnSO*. 10 »M EDTA. pH 

00 rpi C20,000 «)?2Q#ra flt l> T . WES 

tfrffi tttfiB***) fr«S L fc. ft. xi/^ytr- 

3 y ( Eflcharichla coll ) K12 W 6 2 O . x *✓ 
x y k r • 3 'J ( Eicharlchla coll ) X 1 2 W 6 2 

i6tcir^/^5vi»rhy -7 a(ksg) 0.5 %/ a t $ 

in U fe . X V x y k 7 • 3 y ( gicharlchla coll ) 
K12 W 5 2 0 (pAG40I) . x 5/ x y fc 7 • n y 

(2) t* -£7*^*5 KpiG^Ol^-fl' X t JW$f 
X */ x y k 7 • 3 y ( Escherichia coll ) K 1 2 
W 6 2 O (pAG401) J: y . a*K*»$1 l - C13- 
(2) <D#iS T 7* v ><. 3 KpAG4O10DIU£. 160ac 
#tttt«Lfc- Z^DNAOJ A*K. lOlffi 
0>«JPAit 5REcoRlC- y XV'J- Vtt* y ftA) , 

1 O CD «iaSE*Ba»H I C-y^Vi^->4tJ: 
y»A) . I O *ttOiWIR»*Blndn(x y alC V 

. i?-Vtt «fc U ftA) . 1 O W&»#P-tI( 

O CO WK»#SalI(- yiK^^-vttJ: V ft 
A). 1 O J*&<D*!H#5KXhoI(- sfxKvi/- 
«t 0*ffi©«HBJRXbaI{r yrffv^- 

i/tti y ft A ) 0) 4" < t*t ia*t<3JW8l»*«: 
ia*-T. *ft*n<o*iEi**J!*20;t;i*fc:-c, 37 
-CvmWELXZitlt. rWrt; b fctttftt. tx7 
*? v .* 6 ( -/ — . x 7 T"^ * . Y - . X7. 

- ^ o — x > £f 7 ? *K 9 *• U - 7-17^, 
3 — K A 7* y 2f y> — /< — 9^5 h'J-. 



WfSlBS63-21418fl(38) 

( B«chcrlchla coll ) K 1 2 W 6 2 O ( P B«325) fc 

•4 9 *J 2/ 10 n/ifl Sr SSiff L ft. 

CSfttttt, 3.0 -i CSS -M Tris 

-HCKpH 8.0), 0.2 *H* *yu»n. 0.1 »M 5.5' 

-i/'f ^t^X-(Z-r hn^ASttJCDTNB). 
0.15 -M 7 1r t^-CqA. 10 a a»f&Maitt)CO 
412 n.eo «^fiCO*f * $: . B tL& SL ft (ZZ&M) 

□ — '7x7*n- : , 7-^.^x^.7^^^, i^x 
-< yt/.-T* A . 193^ 265 H 1951 CO. H.Lavry, 
H.J. Ro vebroucb , R.J. Randall, J.Biol.Chsa. 
_193, 265 (1951))) <D7Tgi ft ^ . # , ft 8 & 

»»ilttt -t y ft A) fc/S^/i. B£«ft«S-I 

atisofc. » i 3k<o c s tttt&mz. a* <fc y . 

X */ x y k T • =t y ( Eacharlchia coll ) K12 W52 
0( P AG401){i, & * * KCS?£{£ £ HOE LT^ft. 

3 — X7"»J>^ ^ — /-< — x^. 7^.(r. 

Haniati» f E. P. Frltsch, J. Saabrook: Mole- 
cular Cloning A Laborator Hoaual, Cold Sp- 
ring Harbor Laboratory, Cold Sprint Harbor K. 

v. ) iso-isse: i952^)^7y^ic<fc y . rXTjCfD 

/■Ax7 t i/7A7*cr^-< K*»tttSl»L r30^ 
5«^*Ufctt. ff^fttfc^i/IC^KLt^^iC 

*DrfA8f#<O?>*tf)fia0)fc;£ 
*CUt. 1 kba±«^?Ofi2Cov>-Cttl *7*f 
a- Ayyi/«^«c»fefflv^ Wo.l kb^^l kb* 

m <D&* <0 ft Z IC o T t*4 M<'J7?';^73 
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£ y BA)«HH»»*" 1 " dllI1:,:i!i " fl:Bil ' fc • 

. D « in as m * ( * * * * ,; * * °> * 5 h " ~ * 
b,i v * - * *a ^-cff * ^ * * ~ ffl 

.»*Xb.l«**«e- »t.a*a«-x«>csm 

(Escherichia coll)Kl2 W6Z0 ft *X « » .b * 



ftfS]H3 63~21<U8<>(39) 



» 9 a 





C S 


W 6 2 0 0 

W620 ( P BR325) 
W 6 2 0 ( p A G 4 0 1 ) 


0.02 
0.02 
0.16 



at, SH*£ft«* CDTNB) 

azj^i-f-r-yt/^^f' <j.H.Gu«»t) J: y #tt 

fc^ttfex^xUtT-aU fSocharlchia coii) X 



h (Hubert and Guest) * x ^ ♦ f x V . ^ 
7 tf ,rW#A'.(J'. Can. Hicrobiol.) £3., 353 
(1966)). ft. -f— =»'J f***-< 

■jr- * h U - h A 3333. 

3***VH 06510 
-frJfcHCE.' coli G«n«tic Stock Caotar, Depirt- 
,.nt of Hu«n Genetic, Yale Uni»er*ity 
School ol Medicine 333 C-d-r Stra.t P.O.Box 
3333 H-v-n. Connecticut OG510 U.S.A.))*) 

✓<-;<5 i^x-f >< y ? T y (Barbara J. Bachaa 
nn) J: >j ft *** ft- 
(3) CSISi«15^^A UJpM " Z?) 

jtEia(l)-(2) KpiO- 
4O10DNA2 0 AcKtfO*. 60 * ft « ff St 0 * 
Xb.lfriB*.*. B0 .X Tri.-HClCpH 7.4). 10 .N 



« K S0;. 100 iH KaClOttWttlOO ji 4 *"C37r 
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(9,000 «)-C104>raa,6#JB LT . DNAODttH 
fc@ttUfc. HttM * Tea* 

«:oAftK»#^fc. a±©a^tci*j, ess 

M3^i«» L fc. 

<SHT*&) 



?5R3B3 63-2111 8!( (40) 

(4) ~f 5 X a KpAGSO^w ©CS»£. «igf £ ^ tiD- 

na m x <n « ii * 

^9^4 KpAGSOODNA SaiIC^LT. #IP5»j&X 
baIfirl5*ttilD?L-C, SOaif Tri«-HCl (pH7.4) . 10 
aM M f S0,. LOO ■ « K*ClCDaW8[60 p a ^ T . 37 
■CfcT2B$W-Srt?*1frfc- -toft, 70r"C10#ra 

'J * a * ftttaanoQ aaicfciaicin*. zteSF 

^xjjr y-;i/*JBiff UTT. - 30 r K X 3 Ef R3 & # 
Ufc. fctC!2,000 rp»(3, 900 i)T lO^ffliS^^ 
Jtl U-CDMittJBS: H« L. 13 it H Sr flE <t & L. ft . 
#6*fcK»4;BAPTaWit*(50 >K Tris-HCl, P H 
8.4) 200 9 7- 'J U • 

rf: .7. 17 t (Bacterial alkalina phosphat- 

-«) (3rSjfi«i3£6*i: * U «A) fei#&Sia L r 
6S TC KLT30#fSJH#£*rfc. fc lJjtfc 

gjinu-c. 65<cT3oa-m5£3itfe. s 
■in A., fi£Ufc«, 12,000 r P « («,900 c)rio^- 



a □ *;(/ A(l:l. v/v ) »E fe S* in U T 3 b ft 
12,000 r P »(8,a00 « ) ? 10t> W S & # tt b * * 

@ U fc . S^*J»t*«0^ a Crft^/A 
ifllT«^l/fca, 12,000 rp»(a,900 t)VlO& 
fBJ»^^*L. *Bft Lfc. a^Mlctttt^- 

h j j a ft 8 « £300 sMic <c s fcjcin*.. 2f5 

8«DX* ; -/l/&3iaO«#Ufca. -30-CKT3 
B»f«#«r b fc . 12,000 rps (S,900s)T 

-(3) TSItlOfcONA 1 MCfc3#tt<0T 4 77- 
i/DNAU ^-^(-yjKyi/-;>^tJ:yBIA)tS:. 
50 >H Trii-HCl( P H7.4k 10.K K«C1, . 10 .Mi?* 
# KU -< h — yi> . I ■U^/l'i J^V, 1 ■« AIP, 
.0.1 n/i Jl BSA(Bo-vin« i«rui ilbuain) (^-^ 

a*- M;-*tJ;yjPIA)c3aw« 

50 * « 15TC*CT-*£rt?£ ttfc. -tOtt. 

7o*c t -cioaraAaittT & w t k * u £#**afc 



S It ]£. 
PAG400I CO 

■tffi*tt«3 -CD-(4 ) Ufcffi»;t 
# DN A K J; y , ntU/^f'jn^7t39 
(Corynobacteriu» fcela«»ocola)flOI(^X9F3i5 
18558^) S^Xfe* L fc. 3?«p1IXS CD — 

K 4pAG4001 1^45 V ft. 
to Z frit? 9 ';>Wtli9*lE»«fi:. 

(L-*35**fciT>V3-^5'c/l firSSiOLA-^ift) 
±Ti8ftLfca. *fftt**ftBX;ttftl-CD 
-(I) tR«ra*ai:i>J. ^^iKH» 
L. ttR**«l-CD-(6) fciH«£O^Tttfc 
-t y 9fU »?«EcoRI. Hind 01, P.tl, Sail. Xbil 
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COCS»£fcfi*fc*t;fl4.8*a-<--X(DDNA»r 

;/ v X ^ KpAG4001O WKB»9R^«fi4ia S: j»16H 

(6) X * KpAG4001«^f Ktft©CSfif 

y ^ X i KpAG4 001 £0 £> 3 U * O t* 'J O 
U • ^ 7 -fc H 5 t Coryngbacterui-i lolaggacola) 80 

ft £1 id so* * ~? • 32r u: r — l £ . a. 

KSK-fcJt/*^ i^r-f If- (8530 21 a) T A L «U 
140O0rp«(20O0O t ) "C 2043" « St *Cr # « O T , Aft 

. f.:A^^«7i y — ;i/ • £ n n jfc /i/ a ( l : i 

K^^o £ a aif(A/ a fcSiJn ur«#<oft. 
% @ ft U . ^iA»8thV9At*KI« 
300 .AlC** * } \ZMX, tmSlcrjx^ y - 

12000 rp«(8fl00 i)f lO^IBS'tf^l b "C DNA 3) £t 
«*HlfcU, Cl*fc*£*t»b/i (ONAKftXX 

vr). #E**ifcir8m-<8)-<s>T*fio 

KpAGSOWDNAS « IC # L T . * & » 
*Ba«HI & l5J(t{Q:ia^T . 10 pfl Tri«-KC1( P K7.4). 
10 .M MgSO,. 50 «H KaCI, 1 ■« Vf^h^ h 
-^CDa««50 p tifr. 37TCfC-C2^WS^* 
ttfc. *<Ott. «?2«»W2 - (2) (O^rfclCfc 

X5f y-yt/#JRfcfjfco fc(0NAKJ&XXYI). 

fttr&aDNAKftXXVt£DNAK*tXXVI*:<Dgft 
tJ^LT. 3-H 0 T« 7 r *— i^DNA'J # — ■tffcSO i 
N Trij-RCl(pH7.4). 10 >H NiCl. . 10 -N ^ * 



?^B3 63-21418M (41) 

U. 73X* KpAG4O01##Br#|±. ^^5-pAQ 
C S ifcfttt fe ^ Ufc. 



33 tti 


C S Jfc«&° 


8 0 


1 


>) 




0.60 


8 0 


1 


( P A a 5 0 ) 




0.52 


8 0 


1 


( p A G 4 0 0 


1 ) 


2.06 


.80 


1 


( P A G 4 0 0 




2.07 


8 0 


1 


( P A G 4 0 0 


3 ) 


2.10 



&i> mQ&<nfri)£ n c . 

ft 2) £2*(0&25 * ft £ . 



(7) C S fi^jte^-fc-a-t/^4,9* ce<-XcOD 
IM Iff £- ft It /Mb 

KpAG4001<30NA S /i«JC#CC\ WRI*5t!B«»HI 
fe ISM&lHlit-C . 10 iff Tri«-8Cl(pH7.4), 10 *H 
»«S0., SO »H H»C1, 1 »K J/f^M^n-Zt' 

h f -f h — ;t/. 1 la^^ii/*^, 1 ATP, 0. 
1 *c/wA BSJ<Ott»)*50 a A IS-CiC-C — Ift 

*CD«- 70r(CT10^BiflJtti-« i 
fctJil). KJC * # jfc S . ^ © y 
JfftM^T. WIS*** 1 XSCl)~(8)-<S>C9 

( Corynebactorui* iela»»acola) 801 ( t£ X 9f ^ # 
#558*) SJUJtfelfttfe. S^fcf 
^';vfcHtt»Jftgft«E*r5 l h-5-9--<i'Ui/10 p ( 
/*% i-Sr^fiJELG^^Jfif Jti±tl8ft L^». 
* €. WE35E»^1 1 XSC 1 ) - ( 8 ) -<D<7J*at 
i^^SKBUt, 2: U-CEcoRX. 

Kindm. Pitl. SilIAt;Xbal4:Mv^-6tt^l±ttK 

Kfrfffftft. « CDMA. y^xSK 
PAG4002 fe J&1» L . 7*7 X £ KpAG4002tt, "^5 
Xi KpAGBO^ W«»*B«HI# WSS&fc. 

4*1/^4. fl*a^<-XCODWAI^>t-fc#*n-CV^ 
W3.2^ □ *-X 08. «HI 6:/ 
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n = Kt*4. ft&Jvfc:/?** KpAG400Z<D 

3iJ*/^f iJH'>9fe39 ( Corynabacte - 
rlua na Uaaneola ) 301 (pAG40 02) O V» "C » W 12 
3*»«3 -U)-(6) ffl^SlCi'JCSStfct 
H£0fc#3K J(H0«l£5t Ofc«fcW^C SJtfcjff 
tt^B«P,nfc. *C K , ^7^5 KpAG4002K* 
* M V> a 3.2* n - A <0Ba»Hrff # t± . tffr 

# * * ii r ^ a c t tt « & a» -e * * . 

(8) C S fc *tr*>3. 2* a -<-ACD0 

, ttE3*«3 -cn-m rwebfc^A 

5 KpAG4002C0DKA 5 ;t s *C # L"C, 2QBfi.&0>1Hf& 
»9»S*1I$:JBA.-C, SOaH Tris~HCl( P K7.4) . 10 
aX XgS0«, 100 »* NaCl<Dflft&50> 1 #T37 r 



maBSb'3"2l'1l8J* (42) 
«; 9 a fea**a«3oo«nKfcfi J: 3 left!*., yctcz 

«#Lfctt. 12, 000 rpa(S.900 c) TM 0 # fW £ 
AU#--fe?fc50 a* Tria-HCi(pH 7*4). 10 iH 

XcCi. . io i/^ # h -< h -;t/, l ■» a -^/v 

S V >, 1 a* JTP 0.1 ic/i i BSA£Dfl»tt50p fl 

CIO \) ^--bf^JCtt&S V>t , t!S^»«ll8 
A • jt =y -fe i3 ^ ( Corynobactarlui aela asocola ) SO 

«B*8 * i: L TBeoRI, Hindlff. Patl. SalI25.tf 
Xbalfctf Vi*U#tt*r223Stttt 1 -Cl]-(6 ) 



A: . «^fc^7^U'tynS KpAG4003fc 
O fc. miaa^^b^^lcy^Xi KpAG400 
KpAG4002CD #0.7* a * — X .(DSall 

n !J^/<i7r-'JC'A'>^'fe37 ( Corynabacta - 
riu» ■ alaa»acoU )SOI (pAG4Q03) iC^Pt, 
3BE#W3 -CI 3-<6) <D#ttti«CSftttlr 

JBI0X tew U fc» v> C S ifcS 
ttfr'Bfc***:. ttfc. KpAG4003*CA 
< 4ntl^W3.2^ Q^ - * ©BaaHI-Salllff /i 

a . 



«TK^*«3- CD Tft **,*;pAG4003 $:t* 

e>S3t« a* & p cCeo a «/■ a ) t as O fc . 2 
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